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Preface

This thesis stemmed from a passion for teaching and involvement in many martial arts over my
lifetime. I began my martial arts training at six years of age, studying Taekwon-Do in my
primary school hall, and progressed through to a grade very close to black belt by the end of
primary school. I then became slightly demotivated and sought something based more closely
on the reality of self-defence situations. Within a year, I found Australasian Defendo — Close
Quarters Combat, in which I trained through my pre-teen and early teenage years. It is here that
I was introduced to striking skills from boxing and Muay Thai, grappling skills derived from
Japanese Jiujutsu and, Judo and Brazilian Jiu-Jitsu, the weapon skills of Kali and Kombatan,
as well as some principles of unarmed combat from Canadian police and S.W.A.T. teams. At
the age of 17, I joined a Freestyle Karate club. I trained multiple times a week, attaining my
black belt after three years which also coincided with my first year at university. During these
three years, I also became involved in Extreme Martial Arts (XMA). I competed in my first
Karate tournament in 2011, where I won first place against a state XMA champion. I then
became more involved in competitive martial arts competition, achieving ‘Number One’
ranking in Australasia for XMA and ‘Number 4’ in Australasia in point sparring against brown
and black belts before I had even achieved my own black belt rank. I remained undefeated in
all contact Karate bouts throughout this time and won several grappling competitions, including
the Sydney Sambo championships and a few novice Brazilian Jiu-Jitsu matches. During my
time as a senior at both the Defendo and Karate schools, I started teaching skills to students of
lower grades. This is where I first became exposed to teaching and found my passion in passing
on knowledge. I went straight from high school to begin the undergraduate degree that I would
later graduate in January 2017 — Bachelor of Teaching (Early Childhood and Primary)

(Honours). During this time I became involved in the university Tackwon-Do team, holding
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the position of Vice-President from 2014 to 2015 and teaching weekend classes, as well as
filling in when the head instructor was away during the week. During my time at university, I
was introduced to the Greek martial art of Pankration through a connection formed between
my Karate instructor and the owner of ‘The Fight Lab’ in Sydney. I was offered the chance to
become an affiliate instructor of Pankration, pending a training session and test with the
Pankration instructor to determine whether I had the pre-existing skills needed. Within six
months, I had taught my first Pankration/Mixed Martial Arts (MMA) class at my Karate club.
I further fell in love with teaching, as I had the opportunity to put some of what I was learning
at university into practice in my martial arts classes. I have since earned my black belt in
Pankration and fought internationally on the Australian Pankration team. During 2013, I was
also introduced to Kinetic Fighting — Integrated Combat (KEF-IC) through a seminar I was
invited to by an old Defendo instructor. I immediately found a passion for the realistic and
battle-proven techniques and concepts taught by former Australian Commando Sgt Paul Cale.
Over the last 10 years I have attended multiple KEF-IC events, including overnight training
camps in various states, and have had my combatives and resilience formally tested by current
and former special forces operators, achieving instructor level in KEF-IC. This has provided
me with opportunities to train and assist in the instruction of military personnel hand-to-hand
combat, as per the KEF-IC / Army Combatives Program (ACP) doctrine.

In 2016, I was accepted into the graded honours pathway of my bachelors degree, where
I was introduced to my soon-to-be honours supervisor Robert Parkes. As well as being a highly
accomplished teacher and academic, Robert was a life-time martial artist. During my honours
research, I began training in Kali under his instruction and later achieved the rank of
‘Instruktor’ (black belt) in this art. My honours thesis examined the links between martial arts
pedagogical theories and academic pedagogical theories. I was then encouraged to consider

applying for a PhD scholarship.
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After a single term of teaching in primary schools, I was offered a permanent targeted
graduate position at Cessnock Public School. I accepted this position and as of 2023 I am still
working at this school. After teaching at this school, and a number of other schools in low
socio-economic areas, | felt that a belief I already held was being reinforced daily — martial arts
can provide benefits to school-aged students over and above simple athletic ability and self-
defence capabilities — and this led me to investigate this theory through my PhD studies. I was
offered a full-time PhD Scholarship through the University of Newcastle and was able to
commence my PhD journey in 2018, taking leave from the NSW Department of Education.
During my PhD candidacy I have continued to teach in various casual, part-time and full-time
capacities in primary school settings, fulfilling roles such as full-time classroom teacher as well
as Personal Development Health and Physical Education (PDHPE) coordinator, music teacher,
and sport and excursion organisation team member. Additionally, I have taught on a number
of tertiary education courses for undergraduate teachers, with a focus on PDHPE content.

It is these experiences and expertise that form the lens though which the Kick-Smart

program was developed, and this thesis was written.
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Abstract

Recommended levels of physical activity provide a wide range of physiological and
psychological health benefits for children, with martial arts training shown to have positive
effects on several of these benefits. Schools, meanwhile, provide an ideal setting for the
promotion of, and increased engagement in, physical activity among children. The primary
objective of this thesis is to provide an evidence-based foundation for introducing martial arts
training into Australian school settings.

This was approached through four distinct study aims: 1) review and evaluate the existing
literature on the subject of school and community-based intervention programs with a martial
art component that target school-aged children; 2) design, implement and evaluate a novel face-
to-face intervention based upon the findings from aim 1; 3) design, implement and evaluate a
subsequent homework program with similar outcomes to the face-to-face program; and, 4)
identify the views and beliefs of current and pre-service teachers in NSW, Australia, regarding
martial arts and the inclusion of such training in schools.

The four study aims were achieved through four separate studies: a systematic review; a
pilot randomised controlled trial of the feasibility and efficacy of a school-based intervention
(Kick-Smart) integrating mathematics skills and mental wellbeing into martial arts lessons; a
six-week case study evaluating the implementation of the Kick-Smart program across several
schools in the Hunter Valley region of NSW; and a cross-sectional questionnaire of 117 current
and pre-service teachers in Australia exploring attitudes towards martial arts and their inclusion
in the Australian school setting.

The findings from the four studies — each of which resulted in a peer-reviewed
publication — indicate that integrating martial arts training and mathematical concepts is a
viable option for achieving physiological benefits for students without sacrificing — and,
indeed, even improving — academic outcomes. The feedback from the questionnaire also
highlights that many teachers are willing to incorporate this form of education in their own

classrooms and welcome martial arts training into the school setting.
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Glossary of Terms and Abbreviations

Term

Combatives

Martial arts

Wellbeing

Primary School
Physical Activity

Numeracy

Literacy

Fitness

Abbreviations
MA

PDHPE

PA

MVPA

Definition

Combatives is the term for hand-to-hand combat training and
techniques within the Australian, New Zealand, and American
armies.

A term that encompasses the various forms/types/styles of combat
sports and fighting practices (Cynarski & Skowron, 2014).

This includes all self-defence techniques, and western combat
sports e.g. boxing.

One’s state of fulfilment, emotions, resilience and belonging, which
can be affected by life events and challenges (Campion & Nurse,
2007; Treptow, 2017)

An educational setting for students in Kindergarten to Sixth Grade
(also known as elementary school).

Any bodily movement produced by skeletal muscles that requires
energy expenditure (Caspersen et al., 1985).

Involves using mathematical ideas effectively to participate in daily
life and make sense of the world. It incorporates the use of
numerical, spatial, graphical, statistical and algebraic concepts and
skills in a variety of contexts and involves the critical evaluation,
interpretation, application and communication of mathematical
information in a range of practical situations (NSW Government,
2007b)

The ability to understand and evaluate meaning through reading,
writing, listening and speaking, viewing and representing (NSW
Government, 2007a)

An ability to perform daily activities with vigour; a demonstration
of traits and capacities that are associated with low risk of
premature development of the hypokinetic diseases (i.e., those
associated with physical inactivity) (Pate, 1988).

Martial arts
Personal Development, Health and Physical Education
Physical Activity

Moderate to Vigorous Physical Activity

X1X



Chapter 1. Overview

1.1. Contribution statement

The Kick-Smart program was a novel intervention designed, implemented and evaluated as a
PhD study. The program was specifically developed to address both public health and
educational outcomes. An outline of the contribution that I, Louis Burt, made to the Kick-Smart

study is outlined below.
1.2. Program design and development

Under the guidance of my supervisors, I was responsible for the design and development of the
entire Kick-Smart program, as well as the Kick-Smart Homework program. This included
designing all program components, including the 12 face-to-face program sessions and the 18
homework sessions, student and staff resources, and presentations. All of these were
implemented in single schools as pilot randomised control trials. Additionally, I was
responsible for the design of the ‘Kick-Smart Questionnaire’ used in Study 4 to understand the
views and beliefs of current and pre-service teachers in NSW, Australia, in conjunction and
guidance of my supervisors. This involved developing questions, appropriate measures to be
used such as five-point Likert scales, multiple choice questions and short answer questions,
arranging them into logical sections and creating an online version of the questionnaire using

the program ‘Qualtrics.’
1.3. Ethics and safety approval

I was responsible for gaining ethics approval from the University of Newcastle (H-2019-0057),
the NSW Department for Education and Communities (SERAP2020265) and for completing
all related safety and child protection procedures relating to the implementation of both studies

in the primary school setting. This included: developing a study proposal and justification,



completing all ethics forms, developing information statements and consent forms for teachers,
parents, children and school principals, developing assessment protocols and forms for all
physical and educational assessments, developing the student and staff questionnaires and
evaluation surveys, and ensuring all mandated child protection checks were completed for

research staff.

1.4. Measurement of study outcomes, data collection and entry

In correspondence with my supervisors, appropriate outcome measures were decided upon for
each of the four studies. During the face-to-face Kick-Smart study, and the subsequent
Homework-based study, I was wholly responsible for training two volunteer research assistants
in conducting the baseline tests, organising assessment sessions (including ordering and
organising all equipment and scheduling sessions in the school) and supervising research
assistants during all assessment sessions. During all studies, I was responsible for data entry

and analysis, and for the safe handling of all confidential participant information.

1.5. Intervention delivery

I was responsible for delivering all program sessions (n=12) at the intervention school in the
pilot study which included children (n=46) from a Grade 5 (mean age=10.95 + 0.39 years;
Female=23, Male=23) class in a school located in the Hunter Valley region of NSW, Australia.
I also oversaw the delivery and adherence of the Kick-Smart Homework Study at school for
this pilot study which included children (n=26) from Stage 2 (Grades 3 and 4) (mean age=8.86)
in a school located in the Hunter Valley region of NSW Australia. Note that the school in which
the homework study was run was a different school from the site in which the face-to-face
program was run. The intervention delivery process included recruitment, organisation of tasks

and development of all resources for the pilot study.



1.6. Analysis of data

In conjunction with my supervisors and other co-authors, the methods of statistical analysis
were decided upon, and I completed all analyses using the computer software (SPSS Statistics

28), interpreted the results and presented the data in either text, table or figure formats.
1.7. Acquiring funding
No funding was acquired for any of the studies, or other content included in this thesis.

1.8. Presenting study results at conferences

I was responsible for presenting the findings of the Kick-Smart study (both oral and/or
poster/abstract presentations) at several conferences such as Staff and Students Talking About
Research (SSTAR) 2019 and 2021. In addition to these conferences, I was also responsible for
applying for, and consequently having the study results accepted for a ‘Poster Presentation’ at
the International Society of Behavioral Nutrition and Physical Activity (ISBNPA) conference
in Auckland in 2020 — titled ‘Kick-Smart: Promoting academic achievement, fitness and well-
being in primary school-aged children. (Abstract Number: 925)°, however this was cancelled
due to the CVI-19 pandemic. During my PhD candidature, I also embedded the teaching and
learning of martial arts, based on this research, in EDUC2057 — a primary and secondary
physical education teaching course at the University of Newcastle.

This thesis ties four academic research studies and subsequent research studies together to
form a valuable contribution to an otherwise limited field of research. The first study - the
systematic review — extends the literature review of the thesis and focuses on research of
school-based martial arts programs. This forms the basis of Chapter 2. The review found a lack
of high-quality research in this field and brought to the fore a need for such quality studies.
This in turn provided the basis for the second research study, as discussed in Chapter 3. This

pilot randomised feasibility trial of a school-based martial arts program, which is presented in



Chapter 4. Upon the successful completion of this study, a number of questions arose, one of
which being ‘Could a homework-based program of a similar nature be effective in providing
positive results in areas similar to those of the previous, face-to-face study’. This led to the
creation of the ‘Kick-Smart Homework’ study which is discussed in Chapter 5 and the study is
presented in the third publication in this thesis. Throughout the delivery of the original Kick-
Smart program, and the Homework program that followed, another research question arose —
What are the views and beliefs of current and pre-service (currently studying an undergraduate
degree in education) teachers regarding the inclusion of martial arts in school settings and
martial arts in general? This research question created the foundations and the primary research
question of the fourth and final research study which used cross-sectional questionnaire
methodology and is presented in Chapter 6.

The combination of the four research studies and resulting publications provide the
framework of this thesis provide an argument for the inclusion of martial arts in school settings
throughout the state of New South Wales, Australia, and furthermore a step towards the

inclusion of school-based martial arts studies Australia wide.



Chapter 2. Literature Review

This chapter presents a range of current issues and trends affecting children globally and
nationally, including issues pertaining to educational, and health and wellbeing outcomes.
Further, martial arts is presented as a physical activity with potential for addressing the issues

prevalent in children in the school setting.
2.1. What are the current trends in mathematics performance?

Results from the Programme for International Student Assessment (PISA) — an international
benchmark for assessment — indicate a decline in the number of high-performing Australian
students in mathematics (Barnes, Gindidis & Phillipson, 2018). Another point of concern,
outlined in the Trends in Mathematical and Science (TIMMS) data, is that 30% of Australian
Year 4 students are achieving at or below the Low international benchmark, with 21%
performing at the Low international benchmark while the other 9% did not reach this

benchmark (Thomson et al., 2016).
2.2. What are the current trends in children’s physical activity?

The international, and national guidelines recommend 60 minutes of moderate to vigorous
physical activity (e.g., brisk walking or jogging) for children each day (Department of Health
and Aged Care, 2021; Vetter et al., 2018; World Health Organization, 2020).
Australia’s Physical Activity and Sedentary Behaviour Guidelines (Department of
Health, 2017) for children are as follows:
e For health benefits, children aged 512 years should accumulate at least 60 minutes of
moderate to vigorous intensity physical activity every day.
e Children’s physical activity should include a variety of aerobic activities, including

some vigorous intensity activity.



e On at least three days per week, children should engage in activities that strengthen
muscle and bone.

e To achieve additional health benefits, children should engage in more activity — up to
several hours per day.

However, despite these guidelines, and the many benefits of physical activity (such as

increased cardiovascular health and reduced risk of obesity), 80% of youth worldwide are

not reaching the recommended levels of physical activity (Aubert et al., 2018; Kennedy et

al., 2019).

2.3. What are the benefits of physical activity?

Physical activity can be defined as bodily movement produced by skeletal muscles resulting in
energy expenditure and has been linked to physiological and psychological benefits.
Investigation into the links between physical activity and mental health issues remains a
domain that requires greater documentation (Biddle et al., 2019). Over the past 13 years, there
has been a substantial increase in research into physical activity and cognitive functioning, self-
esteem and depression in young people (Biddle et al., 2019). Evidence for causal relationships
between cognitive function, academic performance, anxiety, and depression has begun to
emerge (Biddle et al., 2019; Hanrahan et al., 2019). Physiological health benefits of physical
activity have been substantially researched, with strong associations between physical activity
and cardiovascular health and disease dating back over half a century (Wahid et al., 2016).
Research has shown that physical activity has a wide range of physical health benefits for
children, such as improved bone health (Kathleen et al., 2014) and multiple reduced chronic
disease risk factors, including waist circumference, VO2max, BMI z-score, conditional BMI
z-score velocity and systolic blood pressure (Carson et al., 2014). Physical activity is also
recommended in the current treatment guidelines for bronchiectasis (Joschtel et al., 2019) and

has been associated with lower blood cholesterol, weight loss, increased bone density and



increased muscular strength (Hanrahan et al., 2019), and may also be an independent protective

factor against CVD (Kennedy et al., 2019).

2.4. What are the current trends in wellbeing?

Wellbeing is a multifaceted construct that includes an individual’s physical, mental, emotional
and social health. Wellbeing is strongly linked to happiness and life satisfaction, and can be
described as how one feels about oneself and one’s life (Department of Education and
Communities, 2015; Tobia et al.,, 2019). Mental health issues have come to the fore of
wellbeing in young people. Anxiety and other mental health issues represent one of the largest
burdens of disease for adolescents globally (Gunnell, Kidger & Elvidge, 2018). According to
the Australian Bureau of Statistics (ABS), in 2021 suicide was the leading cause of death of
children 5-17 years (n=112), with a 13.13% increase from 2020 (Australian Bureau of
Statistics, 2022). In 2021, the World Health Organization stated that depression, anxiety and
behavioural disorders are some of the leading causes of disability and illness among young
people, with mental health disorders representing 13% of the burden of disease in the 10- to

19-year-old age group (World Health Organization, 2021a).

2.5. What are the benefits of wellbeing in children?

The Wellbeing Framework for Schools (2015) outlines that enhanced wellbeing provides a
context of positive emotions. In this positive context, learning may occur more effectively
(Department of Education and Communities, 2015). Additionally, when children experience
heightened wellbeing, they are more likely to feel connected to others in safe, trusting
relationships and achieve better social, physical and emotional outcomes (Department of
Education and Training, 2018; Rafferty et al., 2016). A positive state of wellbeing and

enjoyment is strongly associated with increased satisfaction with life, greater confidence and



self-efficacy, and broadened abilities to think in innovative, creative ways and problem-solve

more effectively (Department of Education and Communities, 2015).

2.6 What are Fundamental Movement SKkills and why are they relevant?

Fundamental Movement Skills (FMS) (run, hop, throw, squat, catch etc.) provide an
understanding of the ‘foundational qualities’ that are the building blocks from which movement
is developed and physical activity behaviours established (Hulteen et al., 2018). Children need
to be taught foundational skills and provided with opportunities to practise them before levels
of competency are achieved. It has been suggested that it takes 6—10 hours of practice to master
each foundational skill, through which children gain confidence in their abilities, and an
increased likelihood of developing healthy lifelong PA behaviours (Behan et al., 2022; Lubans
et al., 2010). Although there were significant increases in all FMS among both primary school
aged boys and girls in Australia between 2010 and 2015, prevalence of FMS competency
remains generally low (Hardy et al., 2017). The positive association between FMS and
participation in various sports and games have been outlined in various studies; however, the
link between FMS and martial arts participation is yet to be fully explored. Recent research,
however, shows that martial arts participation has potential to positively influence the

development of children’s motor skills (Li et al., 2022).

2.6. What is, or are, martial arts?

‘Martial arts’ is a collective term that encompasses a multitude of fighting and self-defence
styles. Many martial arts share common ideas and geographical origins but, as time has passed,
knowledge has been passed down, lost and/or adapted, and many sub-styles exist. For example,
Karate is a household word, and many people understand that it is a style of fighting. However,
it may be less well known that Karate has a mass of ‘denominations’, such as Chito-Ryu,

Shotokan (Karate Alberta, N.D.) and Kaizen Ryu, which all present differently. With these



differences in mind, it can nonetheless be said that all martial arts promote an active and healthy
lifestyle, and most (particularly traditional) martial arts discourage, rather than encourage,

violent incidents (Carlyle, 2010; Lu, 2008a; Navarrette, 2017).

2.7. What demands do martial arts make on the mind and body?

Depending on the martial art studied, the demands on the body and mind vary. An art such as
Tai Chi (often called ‘Tai Chi Chuan’) combines slow, gentle movements with relaxation and
deep breathing (Han et al., 2004), and therefore has a relatively small physical demand on the
body and focuses on relaxing and calming the mind. The Israeli martial art of Krav Maga can
be seen as being on the opposite end of the spectrum in many ways. This martial art has a
primary focus on self-defence and often aims to simulate the stresses and uncertainty of real
combat situations, teaching the students how to utilise dynamic and brutal techniques while
under such stresses (Keren, 2014). Thus, the demands Krav Maga places on the mind and body
are quite different to those of Tai Chi. Martial arts have existed around the world for over three
thousand years (Lakes & Hoyt, 2004), but although martial arts have a long history, academic
studies on the topic are limited. The scope of martial arts research is broad; however, existing
studies primarily focus on the physiological and psychological effects of martial arts
training, martial arts cultures, philosophies and histories, and the sociology of martial arts, as

the following sections will explore further.

2.8. Research on martial arts and health

Within the limited number of high-quality research studies investigating martial arts and health,
there has been a primary focus on psychological health outcomes including aggression levels,
bullying behaviours and self-regulation associated with participation in martial arts in various

populations (Abrahams, 2004; Lakes & Hoyt, 2004; Nosanchuk & MacNeil, 1989; Trulson,



1986; Zivin et al., 2001). Trulson (1986), who investigated the effect of martial arts training

on a range of mental health outcomes in juvenile delinquents, defines juvenile delinquency as

a period during development when the individual exhibits a lack of respect for the rights and
property of others, the unwillingness to obey authority figures, and a strong desire to spend

one’s time according to his own dictates. (p.1132)

The three-armed randomised controlled trial conducted by Trulson (1986) included 34 high-
school students and compared training in traditional Korean Tackwon-Do (three times a week
for six months) and a modern version of Taekwon-Do (three times a week for six months) with
a control group who received no training. The modern version of Tackwon-Do taught fighting
skills and self-defence techniques, but did not emphasise the traditions or philosophy of the art.
The study revealed that self-reported aggression and anxiety levels in the traditional Korean
Taekwon-Do group dropped, and when their scores (post-training) from the Jackson
Personality Inventory (JPI) were compared to the combined groups’ scores from pre-training,
average self-esteem, social adroitness and value orthodoxy had increased by, 8.18, 6.62 and
9.64 points respectively within a range of 20 points (Trulson, 1986). In contrast, participants
in the modern version of Tackwon-Do conditions reported increased aggressiveness and anti-
social behaviours, increased anxiety levels and risk taking, and decreased social adroitness and
tolerance. The control group did not experience any significant change in any outcome
measure. Importantly, reduced delinquency in the traditional Tackwon-Do group was sustained
at a one-year follow up, while the participants from the modern Taeckwon-Do group and the
control group were still found to be delinquent as measured by the Minnesota Multiphasic
Personality Inventory (Trulson, 1986).

The theoretical work of Parkes (2010) also explored the psychological impact of martial
arts training on individuals. This study focused on the disciplinary aspects of martial arts.

Parkes used martial arts training as a case study and argues that students ‘subject’ themselves

10



to such discipline, knowingly or not, in an effort to achieve mastery of the art. In this way,
martial arts contribute to the development of particular capacities in the individual, such as
discipline or aesthetic quality of movement, that, arguably, depend on the art studied.

As an addition to the theme of (somewhat) willing personal ‘subjection’ to the discipline
and culture of the martial arts, as argued by Parkes (2010), multiple studies have investigated
the factors influencing an individual to commence training in martial arts. For
example, Zaggelidis, Martinidis and Zaggelidis (2004) conducted a cross-sectional study with
a sample of 107 individuals aged between 16 and 56, exploring the motives contributing to
initial participation in Judo and Karate. They found that the most common reasons for initial
engagement in martial arts were based around the ‘interesting nature’ of martial arts, in addition
to ‘physical-personal benefits’ (such as self-defence). Similarly to the work of Kawamura,
Kaise and Nibosi (1978), Zaggelidis et al. found that influences from friends and family were
also common factors, along with participants viewing engagement in martial arts being a means
of personal and physical cultivation (Kawamura et al., 1978; Zaggelidis et al., 2004).

Nosanchuk and MacNeil (1989) examined the effects of traditional and modern martial
arts training on aggressiveness and propose a °‘selection hypothesis’, namely, that the
personality of the individual also has an influence on one’s decision to train in martial arts.
Furthermore, they suggested that personality influences one’s informed choice of which martial
art to engage in. For example, an individual with a more aggressive personality may decide to
train in a martial art that is more contact-focused, such as Muay Thai or boxing. The authors
suggested that this ‘selection hypothesis’ may explain high dropout rates among novice
students, assuming that the martial arts school is chosen at random. This is supported by Parkes
(2010), who noted that his own selection of the first martial art school he ever attended,
which eventually led to his life-long journey through various martial arts, was somewhat

uninformed. Nosanchuk and MacNeil (1989) noted that many novice students leave due to their
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personal aggression levels exceeding the norms of the martial art school (dojo), and instead
seek a martial art style that is more suited to their personality and needs. This is supported by
Allen and Laborde (2014), who reported that not only participation but also sport performance

is linked to personality traits.

2.8.1. Martial arts culture and history

Research has explored the various martial art cultures and histories to achieve a greater
understanding of the social aspects of martial arts, rather than focusing only on the physical
functions of martial arts (Donohua, 2005). Studies have focused on the cultural aspects of
martial arts such as spirituality (Farrer, 2006), philosophy (Sasaki, 2008) and the notion of
martial arts as a psycho-physical culture (Cynarski et al., 2015), while others have maintained
a focus on the historical origins and development of various martial arts, such as the Filipino
martial art Escrima (Somera, 1998), Pankration (Abrams, 1979; Arvanitis, 2003), Tackwon-
Do (Pottle & Pottle, 2013; Stepan, 2002), Wing Chun Kung Fu (Braeley, 2012; Chu, Ritchie
& Wu, 1998; Lee, 1972; Nerlich, N.D.; Smith, 1992), Ninjutsu (Adams, 1970; Hayes, 1981;
Zoughari, 2013), Krav Maga (Keren, 2014), Aikido (Saito, 1975) and Jeet Kune Do (Lee,
1975). The literature outlines a common theme that supports martial arts as an avenue for self-

development, with potential to impact an individual’s wellbeing.

2.8.2. Pedagogical approaches to teaching martial arts

Pedagogy can be defined as the interactions between students, teachers and the learning tasks
and learning environment (Murphy, 2008). There is extensive research exploring the most
effective pedagogical approaches for use in school sport and physical education, and for
developing physical literacy amongst children. Current evidence supports that a game-based
approach to teaching and coaching is an effective pedagogical approach for use in youth team

sports (Eather et al., 2021; Jones et al., 2023) and in the delivery of primary school physical
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education (Miller et al., 2015) when targeting improvements in FMS, game skills and a range
of health and wellbeing outcomes.

Evidence-based frameworks such as the Supportive, Active, Autonomous, Fair,
Enjoyable (SAAFE) principles, and the MASTER Framework (REF) have been developed to
help teachers, coaches and practitioners plan, deliver and evaluate high quality physical activity
sessions in school, sport and after-school settings (Lubans et al., 2017). Through high-quality
planning and delivery, physical literacy of children can be promoted, especially when a mastery
motivational climate is prioritised. Morgan et al (2019) have suggested that a motivation
climate in physical education can be created by teachers when they adopt core elements
according to TARGET acronym (task, authority, recognition, grouping, evaluation and time).

Despite the array of physical education and sport research pertaining to delivery
methods, there seems to be little research relating directly to martial arts pedagogy in any
context. It is interesting that such pedagogical rationales are often overlooked in this domain
(Donohua, 2005) because, at a fundamental level, martial arts are organisational structures
dedicated to the transmission of knowledge, skills and insights (Donohua, 2005). Levine
(1990) notes that there is hope for educators who seek to create links between martial arts
training and the liberal arts. He argues that this link can be bidirectional, highlighting benefits
that martial arts pedagogy can present to liberal education and vice versa. For example, the
hypothetical inclusion of the study of certain philosophical foci of martial arts into high school
and university curricula presents possibilities for new dimensions of education and new roads
for intellectual conceptualisation (Levine, 1990). The following section aims to outline the

current research in the field of martial arts in school settings.

2.8.3. Martial arts in schools

Schools have been making significant, intentional contributions to the achievement of multiple

outcomes in physical (Brammell, 1933), cognitive (Glaser, 1942), and psycho-motor domains
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in children for almost a century (St Leger & Young, 2009). The inclusion of martial arts in
school areas such as the PDHPE curriculum and school sports programs has the potential to
meet a range of important outcomes simultaneously. In this section of the literature review, I
discuss the ways in which martial arts have been embedded into school settings.

Martial arts are typically included in the physical education curriculum subject, provided
as an extra-curricular or school sport option (NSW Government, N.D.), or used in school-based
intervention programs (typically targeting health-related outcomes) (Abrahams, 2004; Burt &
Kent Butler, 2011). Many Eastern (Asian) schools — to which many popular martial art
disciplines such as Kung Fu, Karate and Tae Kwon Do trace their origins — have long since
adopted the study of a martial art, in one way or another, as a component of school curricula
(Lu, 2008a). Before World War II, martial arts were taught in the Japanese education system
(Sasaki, 2006); however, martial arts education was removed from schools following the War.
After 1958, ‘Kakugi’ (combat sports) was the name given to the martial art taught in schools.
In 2006, Japan experienced its first major education reform since 1947 via the Fundamental
Law of Education (McNeill & Lebowitz, 2007), which made ‘Budo’ (translated as martial arts,
or martial way) compulsory for students in Years 7 and 8 (Wert, N.D.). Kakugi was a Physical
Education elective for boys in Japan, but in 2012, the reform introduced a terminology shift
from Kakugi to Budo. In this subject, both male and female students have the option of
choosing Judo, Kendo, or Sumo (Wert, N.D.). The shift in terminology was made in relation
to the pedagogical and philosophical stances of the two terms, the aim being to move away
from the combative and sport-like aspects of Kakugi, and toward spiritual growth and
development, as implied by ‘do’ (translating to way) in the word Budo (Sasaki, 2008).

Instruction in martial arts is not confined to Asian schools. Martial arts are making their
way into schools in post-industrial societies (e.g. Europe, Australia and America) in a variety

of ways. After-school programs and ‘school-sport’ activities, school sporting clubs (Porter,
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2008) and intervention programs that incorporate or focus solely on martial arts have emerged
in these regions. For example, Winchester High in Massachusetts, USA, has introduced a
‘Mixed Martial Arts club’. This club was suggested by one of the pupils, who had been a
student of martial arts since he was eight years old (Porter, 2008). Similarly, Miller High
School (USA) offered a month-long MMA-based physical education class in June 2009.
Martial arts have slowly been making their way into schools over the past 20 years and can be
taught in ways that minimise the risk of injury to participants: both Brian Carroll (Athletic
Director of Winchester High) and Terry Richardson (Principal of Miller High School) reported
to Athletic Business magazine that no one had been injured during their MMA sessions (Popke,
2009). Carrol also highlighted that not only was the MMA club teaching the student members

discipline and improving their fitness, but

[t]hey’re really becoming tight as teammates. Some of these kids didn’t have anything

before this program. Now they’re part of something. (Popke, 2009)

It is important to note that school-based programs such as the ones mentioned above are a
relatively new phenomenon compared to other school sport programs such as rugby, which
dates back to the 1800s (Portora Royal School, N.D.). A limited number of schools are
becoming more accepting of martial arts training and the positive effects that it can have on
students. The reasoning behind this will be explored in more depth later in this review.
Schools all around the world are slowly starting to recognise the effects that the
instruction of martial arts has on students. Theeboom and De Knop (1998) noted that a large
number of countries in Europe, including England, Germany, Ireland, Estonia and The
Netherlands, are providing martial arts as organised sports in schools. Furthermore, many of
these countries are showing an interest in introducing martial arts into physical education

classes (Theeboom & De Knop, 1998). This study identified that of the countries incorporating
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martial arts into school, most indicated that their physical education curricula explicitly refer
to martial arts (Theeboom & De Knop, 1998).

Additionally, martial arts are also emerging within subject areas other than physical
education. An example can be found in a school in New South Wales, Australia. A teacher
from St Philips Christian College in Port Stephens (Stephen Grant) has integrated the study of
martial arts into his Japanese language teaching. It is noted that his Japanese language and
martial art program has cross-curriculum links with PDHPE, Mathematics, Geography,
History, Religion, Science and Art (Osborne, 2016). Grant stated that the incorporation of
martial arts into Japanese classes attracts both sexes, but ‘particularly engages boys in language
learning’ (Osborne, 2016). Grant also noted that the students who are less inclined towards
sports, and those who are less academically motivated, find identities and are able to find a
connection. These students are passing difficult exams as a result (Osborne, 2016). Saint
Ignatius College — Riverview, another school in New South Wales, advertises that it too offers
‘Martial arts / Tae kwon do’ as both ‘Summer’ and ‘Winter’ sports (Saint Ignatius’ College,
N.D.). This example should be interpreted with some caution, however, as this report is
anecdotal and does not provide scientific evidence to support the claims made.

As noted above, martial arts may also be introduced through school-based intervention
programs. In 1994, a martial arts-based intervention program was conducted in a single
elementary school in Brooklyn, New York. This program was based on martial arts and
targeted at-risk students and their behaviour and learning in the classroom. The program
involved a monitoring system whereby a student had to maintain an acceptable level of
behaviour in their classroom in order to be able to attend the martial arts class (Glanz, 1994).
One of the significant things about this program is that it worked with the school’s curricular-
instructional program. The involved students’ class teacher provided and encouraged

curriculum-based activities that drew from the students’ martial arts class experiences, such as
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reading and writing based on martial arts topics (Glanz, 1994). Glanz (1994) noted that this
intervention was successful in improving on-task behaviour, as well as overall behaviour (e.g.
aggression) for many of the involved students; however, he suggests that martial arts as an
intervention for ‘at-risk’ students requires further investigation and ‘attention’ (Glanz, 1994).
Since this time, only a small number of studies have looked further into the idea of targeting
at-risk students through martial arts-based interventions (see for example Abrahams, 2004).
Twemlow et al. (2008) focused on a traditional martial arts intervention called the Gentle
Warrior Program. This program was implemented in three elementary schools in the USA.
The sample consisted of 254 students from Grades 3, 4 and 5. Like many of its predecessors,
this program aimed to reduce violence in schools. Similarly to the program detailed by Glanz
(1994), the Gentle Warrior Program also included teachers, support staff, parents and
volunteers, as well as the students participating in the program (Twemlow et al., 2008). Some
of the activities in the program included students role-playing appropriate responses, rather
than simply discussing them. Twemlow et al. (2008) argued that this physical, proactive
approach encourages the students to apply problem-solving skills and actively decide on
appropriate responses to aggression in a prosocial manner, rather than reciprocating aggression
in day-to-day dilemmas. The program also emphasised the idea of being a helpful bystander,
by coming to the aid of the victim rather than encouraging violent confrontations (Twemlow
et al., 2008). Initially, the students were to participate in nine 45-minute sessions, then in the
third year (maintenance phase) they were to participate in three 45-minute sessions. All
sessions commenced with breathing and relaxation activities in order to heighten the students’
control and awareness of their body. This was followed by stretching, then the practice of
defensive techniques, role play of bullying scenarios and question-and-answer discussion
based around philosophy with the martial arts instructor. The session concluded with a lesson

recap and another relaxation exercise (Twemlow et al., 2008). In addition to having a relatively
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small sample of intervention sites, one of the major limitations of this study was the limited
duration of the intervention, with the maximum attendance of a student being three training
sessions; nonetheless, positive effects were noted. Another limitation was ‘the reliance on self-
report of victimisation and helpful bystander behaviour’ (Twemlow et al., 2008). The authors
suggested that social desirability may have influenced student responses. An interesting
observation made by the authors is that overall aggression levels increased over time,
irrespective of the degree of involvement in the program. They suggest that participation may
not decrease aggressive behaviour over time, but may instead limit the trend of age-associated
aggression increase characteristic of this developmental stage (Aber, Brown & Jones, 2003).
Gail Zivin et al. (2001) have also investigated the effects of a traditional martial arts
intervention on a sample of middle school boys with bullying behaviours. There were
promising results, with aggression levels decreasing for the treatment group, while there was

no change for the control group. Additionally, the authors noted that the study

demonstrated a martial arts program’s effectiveness in reducing violent behaviour and
psychological characteristics that correlate with violence and delinquency. It also showed
that it is feasible to involve school personnel in supporting a required martial arts course,
taught by a martial arts master from the outside, on school property and coordinated with

the school schedule. (Zivin et al., 2001, p. 453)

Increases in self-reported happiness and improved school work were also observed to be linked
to participation in this program, while the four-month follow-up showed that the behavioural
improvements made by the boys in the treatment group were retained (Zivin et al., 2001). It is
also important to note that after the post-treatment data was collected, the control group was
given the intervention and showed similar results (Twemlow et al., 2008). While these results
seem promising, the work of Zivin et al. (2001) should be carefully interpreted due to the

limiting factors of only using a single site for the intervention, and thus a relatively small
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sample size. Interestingly, Cuban (1989) reviewed a number of programs for at-risk students
and found that there were correlations between the successful ones, concluding that success
with at-risk children ultimately emerged from teachers and administrators working together
(Cuban, 1989). Similarly, Zivin et al. (2001) noted that their program showed it is feasible to
involve school personnel in supporting a required martial arts course. This may in turn indicate
that martial arts programs in schools are likely to succeed, if correctly coordinated with the
school as a whole. This aligns with the the principle of ‘Relatedness’ in Self-Determination
Theory (SDT), by suggesting that success of a program is more likely if participants and the
program itself are connected and supported by others (Deci & Ryan, 1985; Edmunds et al.,
2006).

Another program of a similar nature was undertaken in an ‘alternative’ school in
Pennsylvania for students who were in an emotional support program (Abrahams, 2004). The
InSpire Program was implemented with the purpose of investigating the effects of a guidance-
based martial arts program on the self-esteem, self-control and depression of at-risk elementary
and middle school students (Abrahams, 2004). Inspire employed a traditional martial arts
approach supported by ‘classroom curriculum and family group meetings for students
involved’ (Abrahams, 2004, p. 198). Abrahams found that preliminary results of the Inspire
Program included decreased key depression subscales and increased overall self-concept of
the participating students, although the statistical analysis did not show significant changes.
Qualitative reports, however, ‘indicated positive differences in which students handled both in-
school and out-of-school challenges’ (Abrahams, 2004, p. 196). Abrahams (2004) concluded
by emphasising the need for further studies of this nature in both alternative schools and
mainstream schools.

The above outlines the major school-based martial arts studies in the literature,

implemented in School Sport and as a PDHPE subject. I have also shown that although there
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are some teachers and schools using martial arts in other key learning areas (e.g. Stephen Grant
of St Philips Christian College), there is a lack of research based on martial arts intervention

programs in schools and a need for further investigation into this topic.

2.9. Objections to martial arts in schools

Two common concerns for the delivery of martial arts programs in school are the potential for
increased rates of violent incidents (Lu, 2008a) and risk of injury. These concerns are
reasonable, particularly from the perspective of persons who do not have a deep understanding
of martial arts, or at least the philosophies behind them. The next section of this review will

address both of the points mentioned above.

2.9.1. Including martial arts activities in schools could lead to violent incidents

It is known that martial arts promotes an active and healthy lifestyle, and most (particularly
traditional) martial arts discourage rather than encourage violent incidents (Carlyle, 2010; Lu,
2008a; Navarrette, 2017). In 2000, the question ‘Should martial arts be taught in physical
education classes’ was raised in The Journal of Physical Education, Recreation, and Dance.
There were concerns raised about both the potential violence and discipline issues, as well as
counter-views arguing that martial arts and violence are not commonly found to affect each
other (Lu, 2008b).

One of the main barriers to people taking up martial arts as a hobby, or welcoming martial
arts into the school environment, is misconceptions about traditional martial arts (Angleman et
al., 2009; Chan, 2000; Cox, 1993; Lu, 2008b; Martin, 2006; Woodward, 2009). Traditional
martial arts training is often misinterpreted and associated with the fighting skills and violence
that are glorified and propagated in movies, television shows and other popular culture (Lu,
2008b). The ‘martial artist’ stereotypes depicted in these films find themselves in a number of

situations in which they must defeat an opponent (or a whole room full of opponents) using
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acrobatics, choreographed kick combinations and weapons. The kicking and screaming Bruce
Lee is often mentioned as an example of the martial arts stereotype. This seemingly works in
two ways. The first is that the fighting skills he displays highlight the violence that people
associate with martial arts, which leads to the misrepresentation that is being discussed. The
second stereotype that Lee’s signature screams and sounds, along with his small stature and
regular targeting of his larger opponent’s groin seem to undercut his legitimacy as a tough,
heterosexual warrior (Chan, 2000) and instead project an image of the martial artist as a ‘dirty’
fighter — someone who fights using unfair or frowned-upon techniques. These stereotypes are
counterproductive in terms of getting martial arts accepted into schools, as they highlight a
largely inaccurate emphasis on violence and display a lack of normative hetero-masculinity
(Chan, 2000) by the male practitioner.

When taking into account the notion of martial arts promoting violence, it is also
important to consider the promotion of violence and antisocial behaviours through other sports.
Sheard and Dunning (2013) stated that rugby is undoubtedly one of the roughest modern sports,
due to its rules legitimising a high level of violent physical contact. Egge (2008) suggested that
although sport itself is infrequently the sole basis of violence, it can be a catalyst and an
accelerant, converting feelings of hatred and dislike into aggressive and/or violent actions
(Egge, 2008). It is suggested this could be linked to the sociology of team sports, as noted by
Beauchamp and Eys (2014) who found that those involved in team sports reported significantly
more anger and aggression than their counterparts who played individual sports. In addition, it
has been found that at a summer camp where the subjects were placed into teams, antisocial
behaviour such as rude, disparaging comments and physical aggression began to emerge
toward those not in the aggressor’s team (Sherif et al., 2010). Rugby is widely accepted in
primary and secondary schools in Australia, with many schools having representative teams,

yet one could argue that team sports such as rugby are also likely to promote violence and/or
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antisocial behaviour. This furthers the argument that martial arts is indeed misunderstood and
misrepresented as a largely violent activity. If these misrepresentations of martial arts and its
practitioners are shown to be inaccurate, it may lead to greater acceptance of martial arts not
only in schools but also more generally.

Many studies have investigated the risk factors that contribute to youth involvement in
violent behaviours (see e.g. Esbensen et al., 2009; Herrenkohl et al., 2000; Peterson et al.,
2007). There are a variety of contributing factors and several commonly occurring
predictors/factors that correlate with youth violence. One aspect that is consistently recognised
as one of the strongest predictors of youth delinquency is the role of peers (Esbensen et al.,
2009). Peer-related factors include association with antisocial or delinquent peers, as well as
limited relationships with prosocial peers (Esbensen et al., 2009). Emotional and social
distancing and isolation have also been found to be significant factors that lead to externalising
behaviours (Esbensen et al., 2009), particularly for violent female youths (Blum, Ireland &
Blum, 2003). Family-related factors such as poor parental management (e.g. lack of
supervision and moral guidance, inconsistent and/or harsh discipline, permissiveness) have
been argued by some researchers to be catalysts for involvement in youth violence (Esbensen
et al., 2009; Herrenkohl et al., 2000). Additionally, young people with weak connections to
parental figures are argued to engage in antisocial behaviours due to a lack of integral, indirect
control of their behaviour. The level of parental monitoring (according to self-control theory)
(Esbensen et al., 2009) of a children’s behaviour (e.g. activities and whereabouts) plays an
important role in the development of self-control, with low levels of monitoring likely to lead
to low levels of self-control for the youth (Gottfredson & Hirschi, 1990). It should be noted
that involvement in martial arts training is not mentioned anywhere in these works as a major

contributing factor to involvement in violence among youths.
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Similarly, a public topic of debate has been whether or not the playing of violent video
games is connected with violent behaviour in real-life (FoxFriendsFirst, 2018). Much research
has been conducted, and yet there is still debate among scholars whether this is true or not. For
example, Markey, Markey and French (2015) suggested that studies often find links between
violent video games and minor aggressive behaviours such as exposing the ‘victim’ to an
unpleasant noise. However, in relation to violent assault and homicide their findings are similar
to those of DeCamp and Ferguson (2017), who suggested video games have little to no role in
youth violence. In the Fox News segment ‘Violent video games increase aggression,
desensitize kids?’ (FoxFriendsFirst, 2018), it was highlighted that under-age children want to
play ‘Mature’ rated games (17 years +), and are being subjected to high levels of violence in
such games. Based on the risk factors from the previous paragraph, this could be argued as a
parental control issue, rather than an issue caused by the video games (and the creators)
themselves. Similarly, it could be argued that the violence that some associate with martial arts
practice may be more related to the risk factors mentioned above, rather than the training itself.
Considering this, there is a lack of literature that looks at violent incidents in schools comparing
students who are enrolled in martial arts classes with students who are not, or who play other

sports. This may be an interesting area for further investigation.

2.9.2. Martial arts training is dangerous and could lead to injury or death

The second common argument against martial arts in schools concerns the participants’
wellbeing during the activity rather than the perceived subsequent repercussions. Anecdotally,
I have found that many schools are concerned about the risk of injury they associate with
martial arts training. This may again be attributed to the perceptions of martial arts created by
media and films such as Bruce Lee movies, the Ultimate Fighting Championship (UFC), and
Matrix-like moves that many associate with martial arts training. Many school administrators

may not be aware of prior school-based martial arts programs (Abrahams, 2004; Glanz, 1994)
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and the research that supports them. They may be daunted by the perceived liability of
including a martial arts program at the school (Abrahams, 2004). However, research suggests
that compared to other popular sports, martial arts training is quite low on the list of injury risks
(Australian Institute of Health and Welfare, 2017).

In the Australian Institute of Health and Welfare (AIHW) report Hospital care for
Australian sports injury 2012—13, multiple martial arts (Aikido, Chi Kung, Judo, Jiu-jitsu,
Karate, Kendo, kick-boxing, Ninjitsu, Taekwon-Do, Tai Chi, and martial arts [other]) were
grouped together into the single category ‘Combative Sports’ (AIHW, 2017). Combative sports
were ranked 10 (the lowest) for sports associated with hospitalisation for sport-related facial
fractures. The number one ranking sport was rugby, followed by Australian Rules football,
football (other and unspecified), soccer and cycling (AIHW, 2017). Combative sports also
ranked lowest for hospitalisation for sport-related shoulder dislocation and for sport-related
injury to the spine (AIHW, 2017). In the other injury categories, including sport-related
cruciate ligament injury and sport-related head injury, combative sports did not even rank in
the top ten (AIHW, 2017). Additionally, in a study of major trauma cases and deaths in the
state of Victoria, Australia, over a 10-year period, cycling, motor sports and equestrian
activities were the most common cause (Ekegren et al., 2018), with neither Combative Sports
nor Martial Arts receiving a mention. These results should be interpreted with caution, as they
may be influenced by the popularity of each sport, and may not be a true indication of which
sport has the greatest risk of incident.

Interestingly, when martial arts are compared to sports such as netball, soccer and
basketball, which are all commonly played in Australian schools, each of these sports rank as

more dangerous than martial arts or combative sports.
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2.10. Summary

This literature review has highlighted the many health benefits of martial arts and summarised
the findings of existing martial arts research studies targeting young people in the school
setting. This review also discusses the issue of misconceptions and concerns about
incorporating martial arts into schools. It is evident that further investigations of martial arts
are required to build the evidence base for its effectiveness in improving health outcomes in
children (through high-quality studies) and for its feasibility for use in school-based PDHPE
and sporting contexts. There is a need for more intervention programs that use martial arts as
the catalyst for learning and change. Additionally, the programs that do exist do not incorporate
modern martial arts, gymnastics or acrobatics elements. It is to a systematic review of previous
school-based martial arts programs that this literature review now turns, with the inclusion of
the first research paper: Burt, L. D., Riley, N., & Eather, N. (Submitted 12 August 2022).
Martial arts-based intervention programs targeting physiological, psychological, and cognitive
outcomes of children and adolescents in school and community settings: A systematic review.

Asia Pacific Journal of Education (Under review).
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Chapter 3. Study 1 — Martial Arts Based Intervention Programs
Targeting Cognitive, Psychological and Physiological Outcomes in

School Settings: A Systematic Review

3.1. Introduction to paper

The previous chapter discussed the literature, highlighted the many health benefits of martial
arts and summarised the findings of the existing (albeit limited) martial arts research studies
targeting young people in the school setting. The literature review also identified and answered
misconceptions and concerns about incorporating martial arts into schools. There is a need for
more intervention programs that use martial arts as the catalyst for learning and change in
schools. Additionally, such programs as do exist lack modern martial arts, gymnastics or
acrobatics elements. This gap provides the opportunity to systematically investigate current
literature surrounding school interventions targeting cognitive, psychological and
physiological outcomes. The following publication presents the findings of this systematic
review.

Burt, L. D., Riley, N., & Eather, N. (Submitted 12 August 2022). Martial arts-based

intervention programs targeting physiological, psychological, and cognitive outcomes of

children and adolescents in school and community settings: a systematic review. Asia

Pacific Journal of Education (Under review).

3.2. Statement of contribution of others

By signing below I confirm that Mr Louis Burt contributed substantially in terms of study
concept and design, data collection and analysis, and preparation of the paper/publication

entitled Martial arts-based intervention programs targeting physiological, psychological, and
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cognitive outcomes of children and adolescents in school and community settings: a systematic
review.

List:

fdan o

A/Professor Narelle Eather, 2/3/2023

Mok /é%

Doctor Nicholas Riley, 2/3/2023

Rtk o

Doctor Rachel Burke, 1/3/2023
School of Education

Deputy Head of School (Research Training)
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3.3. Martial arts-based intervention programs targeting physiological, psychological, and
cognitive outcomes of children and adolescents in school and community settings: a

systematic review

Louis David Burt!, Nicholas Riley', Narelle Eather'

"University of Newcastle (School of Education), Centre for Active Living and Learning (CALL)

Correspondence: Louis David Burt, University of Newcastle (School of Education), Centre for Active Living and

Learning (CALL)

Received: August 12,2022 (currently under review)

Abstract

This systematic review aimed to identify and evaluate the effectiveness of school and
community-based interventions that utilised martial arts training for improving cognitive,
psychological, and physiological outcomes in children and adolescents. A structured electronic
search was conducted using MEDLINE, SPORTDiscus and SCOPUS databases. From a total
of 349 studies meeting the search criteria, 46 studies were deemed eligible after title and
abstract and full text review, were assessed for risk of bias and data extracted for analysis. The
available data suggests that martial arts-based interventions can have a positive effect on
physiological and psychological outcomes, as well as cognitive outcomes in children and
adolescents when delivered in school and community settings. However, high risk of bias and
heterogeneity in study outcomes and study methodology limit the evidence for impact or
causality. Further studies are needed to build evidence for feasibility and utility of school- and
community-based martial arts training for improving varied outcomes in children and

adolescents.

Key words: physical activity, child, mental wellbeing, academic performance
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Introduction
Wellbeing is a multifaceted construct that includes an individual’s physical, mental, emotional
and social health (Pressman, Kraft & Bowlin, 2013). Wellbeing is strongly linked to happiness
and life satisfaction, as well as personal and professional success, productivity, more effective
learning and increased creativity (Department of Education and Communities, 2015; Ruggeri
et al., 2020). Evidence for the extensive physiological, psychological and cognitive health
benefits of physical activity for children and adolescents is well-publicised — yet 80% of
children and adolescents worldwide do not undertake the minimum amount of physical activity
required to achieve health benefits (Guthold et al., 2020; Hallal et al., 2012). International
physical activity guidelines recommend that children and adolescents should engage in at least
60 minutes of moderate to vigorous daily physical activity (Vetter et al., 2018). Furthermore,
regular vigorous and muscle/bone strengthening activities are recommended (World Health
Organization, 2020). Inadequate levels of physical activity have been linked to numerous
preventable health issues, e.g., obesity, hypertension, metabolic disease (Joschtel et al., 2019;
Vetter et al., 2018), and a range of mental health problems such as anxiety and depression in
children and adolescents (Biddle et al., 2019; Hanrahan et al., 2019; Lubans et al., 2016).
Research investigating links between physical activity and mental health issues dominate
the literature, and their findings confirm that improved mental health status in children and
adolescents can be achieved through participation in physical activity, especially sport (Eime
et al., 2013). However, evidence for participation in specific types of physical activity (such as
specific types of recreation activities, team or individual sports) and physical and mental health
status across the lifespan is limited (Biddle et al., 2019). Over the past decade, evidence for a
causal relationship between physical activity and cognitive function and academic performance
has grown, with children and adolescents who are regularly physically activity and/or achieve
the highest levels of physical fitness reaping the greatest benefits (Biddle et al., 2019; Hanrahan
et al., 2019). These links are important, as the mental health of young people is in decline in

many countries. For example, prior to the COVID-19 pandemic mental disorders were the

29



leading cause of the global health burden, with anxiety and depression being the greatest
contributors in this area (Santomauro et al., 2021). Since the beginning of the pandemic there
has been a significant increase in major depressive disorder globally, with women being
affected more than men and younger age groups experiencing more significant negative effects
than older groups (Santomauro et al., 2021). Furthermore, the academic performance of
children in a number of countries has not improved over 20 years. According to the Trends In
International Mathematics and Science Study (TIMSS), the performances of Hungary, Norway
and Sweden declined in 8th grade science between 1995 and 2015. Results from the OECD
Programme for International Student Assessment (PISA) 2018 indicate that the mean
performance in reading in countries including Korea, the Netherlands, Thailand, Australia and
New Zealand has been declining between 2000 and 2018 (Schleicher, 2019). Exploring new
ways to facilitate improved physical, mental and cognitive health among children and
adolescents is thus warranted.

‘Martial arts’ (MA) is a collective term that encompasses the multitude of physical
activities involving fighting and self-defence systems which have been developed and
implemented around the world (Rousseau, 2019). It is estimated that 70 million people
currently practise Taekwon-Do worldwide and approximately 100 million are involved in
competition-based Karate (Ko & Kim, 2010; Origua Rios et al., 2018; World Karate
Federation, 2014). In the United States of America, the number of participants six years of age
and older in martial arts was approximately 3.42 million — approximately 1.05% of the
population — in 2017 (Lock, 2020). The United States leads the way in participation globally,
with 16 times more martial arts schools than Australia, which comes second for the global
industry (Gaille, 2018). MA participation ranks in the top 20 sports and physical activities for
children and adults in Australia, with 316,826 participants annually — approximately 1.25% of
the Australian population in 2019. Participation in MA also increased in England and the
United States between 2015 and 2019 (Industry Research Reports United States, 2021; Lange,

2021). High participation rates across the lifespan provide impetus for a systematic review of
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the available literature to synthesise reported physiological, psychological, and cognitive health
benefits (Abrams, 1979; Cicovi¢ et al., 2011; Lakes & Hoyt, 2004).

Mental health is at the forefront of wellbeing in young people, with mental health issues
(such as anxiety and depression) representing one of the largest burdens of disease for
adolescents globally (Gunnell, Kidger & Elvidge, 2018). According to the World Health
Organization, suicide is the fourth leading cause of death of children between 15 and 19 years
of age (World Health Organization, 2021b). An estimated 14% of children and adolescents
worldwide experience a mental disorder (Polanczyk et al., 2015). In relation to education,
mental illness in young people can lead to higher drop-out rates and poor academic
performance (NSW Mental Health Commission, 2014). In contrast, enhanced wellbeing
provides a context of positive emotions. Additionally, when children experience heightened
wellbeing, they are more likely to feel connected to others in safe, trusting relationships and
achieve better social, physical and emotional outcomes (Department of Education and
Training, 2018; Rafferty et al., 2016). A positive state of wellbeing and enjoyment can lead to
greater self-efficacy and broadened abilities to think in innovative, creative ways and problem
solve more effectively (Ruggeri et al., 2020). Thus, wellbeing is an enabling condition for
positive learning outcomes (Morinaj & Hascher, 2022)

Given the current declining trends in various facets of physical activity, mental health
and academic achievement among children and adolescents worldwide, researchers
consistently seek innovative ways to engage young people in programs that target these areas
(either individually or collectively). The physical nature of MA training lends itself to the
improvement of a wide variety of physiological outcomes (Bu et al., 2010), and potentially
increased mental and cognitive health. For example, the work of Byun et al. (2014) and Cicovié¢
et al. (2011) indicates that participation in MA can have a positive effect on the posture of
children and adolescents, as well as significantly improving their motor and functional abilities.
The theoretical work of Parkes (2010) explores the psychological impact of MA training

(Parkes, 2010). Parkes highlights that students ‘subject’ themselves to discipline, knowingly
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or not, to achieve mastery of the art. In this way, MA contributes to the development of
resilience and other capacities (e.g., strength, or aesthetic quality) in the individual. This is
supported by Trulson (1986), whose 3-armed trial found that traditional MA training can have
a positive effect on a range of mental health outcomes in juvenile delinquents. MA training
also demonstrates capacity to contribute to an individual’s cognitive development. At a
foundational level, each martial art is an organisational structure, dedicated to the transmission
of knowledge, skills and insights regarding fighting and self-defence (Donohua, 2005). The
MA learning cycle can be seen to resemble Kolb’s Experiential Learning Cycle (Wallace &
Becker, 2018). This involves students being introduced to knowledge through concrete
experiences, such as a demonstration of a technique or tactic, which the students then engage
with through guided practice. As the learner’s competence increases, so too do the boundaries
given to them by their teacher, allowing the students to experiment and participate in reflexive
observation and abstract conceptualisation of these techniques (Wallace & Becker, 2018).
Finally, the students are given opportunities to engage in the practical application of the skills
they are learning, often in the form of sparring (Qvretveit, 2018; Wallace & Becker, 2018) or
competition fighting. This structure of knowledge and skill transmission makes MA training a

potential platform for cognitive development learning.

School- and community-based MA programs show potential for making positive changes
across these important outcomes in young people (Lakes et al., 2013); however, a systematic
review of the impact of MA interventions in these settings has yet to be conducted. This review
systematically summarises the findings of MA studies targeting children and adolescents for
improving physiological, psychological and academic outcomes. The findings of this review
may serve to inform future research, policy and practice relevant to education professionals

and MA professionals looking to contribute to improvements across these outcomes.
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Methods

Search strategy

A structured electronic search of all publication years (through April 2022) using MEDLINE
Complete, SPORTDiscus with Full Text, and SCOPUS, was conducted. The following search
terms were used: 1. Child*, student®, youth*, adolesc*, teen*, young*, school*; 2) elementary,
middle, primary, high, secondary, after, junior or senior school*, community, 3) intervention,
pilot, trial, RCT, study, strategy, experiment, quasi-experimental, 4) and Self-defen*, martial
art*, martial-art*, Karate*, Tackwon*,Tae-kwon*, Kung-fu, MMA, mixed martial arts, Jiu-
Jitsu, boxing. The studies were limited to peer-reviewed publications written in English. Next,
all duplicates were removed and titles and abstracts of identified articles were assessed for

suitability. Following this, full-text articles were retrieved and assessed for inclusion.

Study Selection Criteria

Studies were considered eligible if they: (1) included a MA training component (2); examined
children and/or adolescents (4—18 years old); (3) physiological outcomes, and/or (4) examined
cognition outcomes, and/or (5) examined academic performance outcomes, and/or (6)
examined wellbeing outcomes, and/or (7) involved an intervention of >4 weeks in duration,

and/or (8) included a control comparison group.

Data Extraction

Key study characteristics were extracted from each study by the first author and checked by

author two. All characteristics are presented in Table 3.3.

Risk of Bias

Risk of bias was assessed by two independent academics on the research team, to ensure
validity. Scoring discrepancies were discussed and a consensus formed. Risk of bias for the 46

studies was assessed using a checklist adapted from the PRISMA statement, scoring each
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criteria out of 3, with the final risk of bias score being a sum of all sections (5 being the lowest
and 25 being the highest scores possible) as shown in Table 3.2.

Results

Study Characteristics

Martial art basis

Of the 46 papers included in this review, 11 MA styles were identified, with Taekwon-Do being
the most reported (n=12 studies). Furthermore, key styles identified varied within martial
elements, with striking-based arts (such as Karate, Tackwon-Do, boxing and Capoeira)
dominating (n=26 studies). Full details regarding style of MA are presented in Table 3.3.
Program delivery

The structure, content and delivery of the programs included in the study also varied
considerably. Twelve studies included a theoretical component, eight included the practice of
kata (also known as forms, patterns or poomsae) and seven studies used a combination of MA
practice and other fitness-related activities (e.g., ball games, or resistance training). Meditation
and/or relaxation activities were also incorporated in eight studies. The majority (n=38) of
studies were delivered face-to-face or included a face-to-face component. Two studies
incorporated face-to-face and indirect delivery modes (online) (Garcia et al., 2021; Taylor et
al., 2006), and the remaining six studies did not outline their delivery modes (Altavilla et al.,
2019; Chau, 2021; Kim et al., 2013; Shin, Jung & Kang, 2011; Simonovi¢ et al., 2011;
Tyshchenko et al., 2018). The majority (n=26) were taught by MA instructors/coaches.
Thirteen did not disclose who taught the content (Altavilla et al., 2019; Byun et al., 2014; Chau,
2021; Cho, So & Roh, 2017; Cicovi¢ et al., 2011; Kim et al., 2013; Lee & Kim, 2015;
Mroczkowski, 2013; Mujanovi¢, Kahrovi¢ & Vidakovi¢, 2012; Shin et al., 2011; Simonovic¢ et
al., 2011; Tyshchenko et al., 2018; Yogi & Kyan, 2021), four were taught by a non-descript

‘instructor’ (Baiocchi et al., 2017; Decker et al., 2018; Sinclair et al., 2013; Taylor et al., 2006),
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two interventions were delivered by a school teacher (DelCastillo-Andrés, Toronjo-Hornillo &
Toronjo-Urquiza, 2019; Nauta et al., 2013), one was taught by a registered psychologist and a
martial arts instructor (Moore, Woodcock & Dudley, 2021) and one was taught by a qualified

school teacher who was also a martial arts instructor (Reference 1).

Setting

Most of the studies were school-based (n=33), nine were community-based and four did not
specify the setting (Cho et al., 2017; Lee & Kim, 2015; Roh et al., 2018; Trulson, 1986). While
the was was notable diversity across assessment measures, the majority of both community-
based and school-based studies included a physiological measure; however, a larger percentage
difference between the two (55% and 73% respectively) was seen. Most studies from both
setting that assessed a physiological measure reported positive results in favour of the MA
group. There was only a small percentage difference between the numbers of community-based
and school-based (33% and 39% respectively) studies that included a psychological
assessment. Most studies from all settings reported positive results in favour of MA group. A
small, similar percentage (22% and 27% respectively) of both community and school-based
studies included a cognitive assessment. All of these assessments resulted in scores in favour
of the MA group. The following table compares dose, duration and frequency based on setting.

Table 3.1

Table 3.1. Comparson of study findings by setting

Community- School-based Total
based studies studies average
Av.erage dose (length of session 55 63.75 61.84
[minutes]
Average duration (weeks) 8.83 18.77 17.14
Average frequency (sessions per 217 1.93 211
week)
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As shown in Table 3.1, the only significant difference was duration, which was significantly
lower in community-based interventions, with intervention duration being less than half of the

total average of all studies.
Sample characteristics

Many studies provided limited detail of their sample characteristics. For example, specific age
of participants was not stated in many papers, or where multiple age brackets were provided
the number of participants of each age was not provided. Additionally, ethnicity, sex and
socioeconomic status of participants were rarely stated. Sample characteristics were often
presented in varied ways (including age, grade, school years), which made study comparisons
difficult. Studies varied in how age of the participants was presented, and many provided
limited detail regarding age at the time of the study, so these participant ages were split into
two groups: ‘Age Group’ (in years of life) and ‘Grade’ (in school years: Kindergarten, Year 1,
Year 2, etc.). Nineteen studies included participants between five and 12 years old, and 20
included participants aged between 13 and 18 years old. Fourteen studies included participants
in school grades between Kindergarten and Grade 6, and seven included participants in grades
between 7 and 12. Eleven of the studies focused on a single age/grade. The mean age/grade

range of all the studies that provided this information was 4.57 years.
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Table 3.2. Risk of bias

Reference

1. Study design

2. Random
selection

3. Sample
description

4. Measure valid

5. Confounders
adjusted

Overall risk of
bias score

Abrahams (2004)
Year: NR
Country: USA

1

1

1

1

1

5

Altavilla et al.
(2019)

Year: NR
Country: Italy

11

Baiocchi et al. (2017)
Year: 2013-2014
Country: Kenya

11

Burt et al. (2021)
Year: 2019
Country: Australia

12

Byun et al. (2014)
Year: 2013
Country: South Korea

11

Chau (2021)
Year: NR
Country: Vietnam

Cho, So & Roh (2017)
Year: NR
Country: Korea

12

Cicovic et al. (2011)
Year: NR
Country: Bosnia

Cipra and Hall (2019)
Year: NR
Country: USA

10

Decker et al. (2018)
Year: 2015
Country: Malawi

11

Decker et al. (2018)
Year: 2017
Country: Malawi

12

37




Reference

1. Study design

2. Random
selection

3. Sample
description

4. Measure valid

5. Confounders
adjusted

Overall risk of
bias score

DelCastillo et al. (2019)
Year: 2018
Country: Spain

3

2

3

1

3

12

Ebesugawa et al. (2010)
Year: 2009
Country: USA

Edelman (1994)
Year: 1994
Country: USA

Fung & Lee (2018)
Year: 2013
Country: Hong Kong

13

Garcia et al. (2021)
Year: NR
Country: USA

10

Glanz (1994)
Year: NR
Country: USA

Greco et al. (2019)
Year: 2019
Country: Italy

15

Greco et al. (2020)
Year: 2019
Country: Italy

14

Harwood et al. (2021)
Year: NR
Country: Israel

12

Hemphill et al. (2019)
Year: NR
Country: New Zealand

Kim et al. (2013)
Year: NR
Country: Korea

Lakes et al. (2004)
Year: 2000-2001
Country: USA

13
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Reference

1. Study design

2. Random
selection

3. Sample
description

4. Measure valid

5. Confounders
adjusted

Overall risk of
bias score

Lakes et al. (2013)
Year: 2012
Country: USA

3

2

1

2

1

9

Lee & Kim (2015)
Year: NR
Country: Korea

10

Ludyga et al. (2021)
Year: NR
Country: Switzerland

14

Ma et al. (2018)
Year: 2016
Country: Hong Kong

14

Marusak et al. (2020)
Year: NR
Country: USA

12

Moore et al. (2021)
Year: NR
Country: Australia

14

Mroczkowski (2013)
Year: NR
Country: Poland

10

Mujanovic et al. (2012)
Year: NR
Country: Serbia

10

Nauta et al. (2013)
Year: 2009
Country: Netherlands

11

Ng-Knight et al. (2022)
Year: NR
Country: England

12

Nogueira et al. (2014)
Year: 2014
Country: Australia

11

Roh et al. (2018)
Year: NR
Country: Korea

13
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Reference

1. Study design

2. Random
selection

3. Sample
description

4. Measure valid

5. Confounders
adjusted

Overall risk of
bias score

Rourke (2017)
Year: 2017
Country: Australia

2

1

1

1

1

6

Shin (2011)
Year: 2011
Country: Korea

Simonovic (2011)
Year: NR
Country: Serbia

Sinclair (2013)
Year: NR
Country: Kenya

Song (2004)
Year: 2004
Country: Korea

Taylor (2006)
Year: 2003
Country:
New Zealand

12

Trulson (1986)
Year: NR
Country: USA

Tyshchenko et al. (2018)
Year: 2017
Country: Ukraine

Van Rheenen (2011)
Year: NR
Country: USA

Yukimoto & Kyan (2021)
Year: 2018
Country: Japan

Zivin et al. (2001)
Year: 2001
Country: USA

10
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Study quality coding

Additional detail

STRONG 3 MODERATE 2 WEAK 1
Experimental and prospective observational studies have greater capacity to
make causal inferences. Cross-sectional study cannot do so and would be Experimental Longitudinal / Prospective observational | Cross-sectional

coded as high risk of bias

Internal validity, likelihood of selection bias from non-random sampling.
Was convenience sampling used?

Stratified random
sampling of study sites
and/or participants
based on population
weightings for age,
sex, or SES. For
experimental studies

Some attempt at random selection of
sites and/or participants, but selection
methods not based on population
distribution of key demographic
variables

Non-random
selection of sites or
participants (i.e.,
convenience
sampling used)

Details provided re. sample: age (mean+SD), sex (N and % male/female),
socio-economic status (postal code-based index, parental education/income
etc), and racial/cultural background

All characteristics
present and clearly
described

Some characteristics (i.e.,2-3) present
and clearly described

Few characteristics
(i.e., 0-1) present
and/or description
is
unclear/incomplete

Lab or field-based measures are valid. E.g., criterion measures such as 1-5
RM leg press/bench press, or for field-based measures as per expert
recommendations (i.e., U.S IoM advice = handgrip strength, standing long

jump)

All measures are
objective and
referenced

Includes at least one obective measure
and other measures may be field
measures, not referenced or
validity/reliability not recorded

Other field-based
measures with
questionable
validity used, or
subjective
measures.

Analysis adjusts (where relevant) for age (if sample age range is large), sex
(if males and females are included in study), a measure of SES (e.g., parental
income/education, area-level index of deprivation), and cardio-respiratory
fitness. For longitudinal and experimental studies, analysis adjusts for
baseline values of IV and DV.

All relevant
confounders included
in analysis

Some relevant confounders (i.e., 2-3)
included in analysis

Few or no (i.e., 0-
1) relevent
confounders
included in analysis

Criteria were added to create an overall risk of bias score: low risk of bias studies (15—11), moderate risk of bias (10—6) and high risk of bias (5-0).
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Table 3.3. Study characteristics

Reference; Year; Study Design Setting Intervention Sample  Sample Characteristics Age / Grade Age/  Martial Art
Country dose size Year (S/ G/ M)
Range

Abrahams (2004)  Feasibility study "Alternative A:NR NR At risk students who engage in Grades 4-12 8 Generic Self-
Year: NR school" B: 1 violence and who have been the defence
Country: USA C: 40 subject of bullying (N/A)
Altavilla et al. Experimental Secondary A:4 N =24  Experimental group (karate training): 14-16 years 3 Karate
(2019) Control Trial School B: NR age 15.34+0.75; height 1.70+4.16 old (S)
Year: NR C:NR (m); weight 65.75+3.77 (Kg); BMI
Country: Italy 22.75+1.10). Control group: age

15.13£0.58; height 1.68+3.93 (m);

weight 63.30£3.93 (kg); BMI

22.44+0.90.
Baiocchi et al. Cluster-randomised, Primary A: 52 = Primary school girls 10 to 16 years 6 Generic Self-
(2017) matched-pairs, School B: NR 5686 old defence
Year: 2013-2014 parallel trial; Open- C: 120 (N/A)
Country: Kenya cohort design
Burt et al. (2021) RCT Private School A: 6 N=46 Female=23; Male =23 10-13 years 4 Mixed Martial
Year: 2019 B:2 Mean age 10.95+0.39 old Arts,
Country: Australia C: 50 Gymnastics &

Parkour
M)

Byun et al. (2014) RCT Taekwon-do A: 8 N=24  Attained TKD level 2 or higher, 13.1 yearsold NR TKD
Year: 2013 learning centre B: 3 differences in shoulder height or leg S)
Country: South C: NR length; attending an elementary
Korea school; separated in arms according

to posture problems
Chau (2021) Experimental UNICEF Safe  A:24 N=15 Male; high school-aged students NR NR Karate
Year: NR Schools B:3 (S)
Country: Vietnam Program C: 90

schools
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Cho, So & Roh
(2017)

Year: NR
Country: Korea

Cicovic et al.
(2011)

Year: NR
Country: Bosnia

Cipra and Hall
(2019)

Year: NR
Country: USA

Decker et al.
(2018)

Year: 2015
Country: Malawi

Decker et al.
(2018)

Year: 2017
Country: Malawi

DelCastillo et al.
(2019)

Year: 2018
Country: Spain

RCT

Quasi-
Experimental/non-
experimental

RCT (Pseudo-
random)

Cluster-RCT

Cluster-RCT

RCT

NR

Judo clubs

Primary
School

Primary
School

Primary/ High
school

School &
participants’
homes

A: 16

43

Healthy Elementary school students
(Control Group: 9 Boys, 6 Girls,
TKD Group: 9 boys, 6 girls); not
participating in regular exercise
other than PE classes at school; no
physical or mental illness

Included in the training process for
future judoka involved in the basic
preparation training in the judo clubs
of East Sarajevo

Gender: Control Group = 54.4%
male, 45.6% female; Intervention
group: 47.2% male, 52.8% female

Mean age: Primary school=15.28
(SD =2.06); secondary school=
19.55 (SD =2.70). Salima district
comprised approximately 50% of
primary school students, whereas
approximately 70% of secondary
school students were from Lilongwe.

3311 primary school, 967 high
school, female only

Control: n=151; Male: 74, Female:
77

Intervention: n=302; Male: 151,
Female: 151

Other details provided: Mean age;
BMI; Sport participation, Physical
Education Mark

Grades 4-6 2

14 and 15 1
years old

Grades 4,5,7 4
&8

NR NR

Primary 8
classes: 5, 6,

7, & 8; High
school forms:
1,2,3&4

6-12 years 7
old

TKD
)

Judo
(&)

TKD
)

Generic Self-
defence
(N/A)

Generic Self-
defence
(N/A)

Judo
(&)



Ebesugawa et al.

(2010)
Year: 2009
Country: USA

Edelman (1994)
Year: 1994
Country: USA

Fung & Lee
(2018)

Year: 2013
Country: Hong
Kong

Garcia et al.
(2021)

Year: NR
Country: USA

Glanz (1994)
Year: NR
Country: USA

Greco et al.
(2019)

Year: 2019
Country: Italy

Greco et al.
(2020)

Year: 2019
Country: Italy

Harwood et al.
(2021)

Year: NR
Country: Israel

Mixed method

Quasi-
experimental/non-
experimental

Cluster-RCT

Cross sectional

Qualitative case
study

RCT

RCT

Control Trial

Community
centre

High school

Private school
& participants
homes

B

High school

Elementary
school

High school

Martial Arts
Academy

High School

A:NR

A: 12

A: 12

A: 26

N=19
N=15
298
N=9
N=10
N =
100
N=28
N=49

44

11 students with special needs; 8
without special needs;

Economically diverse; rural;
emotional disturbances; history of
violently disruptive and assaultive
behaviours

232 males, 66 females; mean age:
8.60 years (SD = 1.38), from 13 sites

89% Male; mean age: 16.87£1.36
years; 78% Caucasian

Involved or likely to become
involved in gangs; Involved a range
of violent and disruptive behaviour

50% male, 50% female; Mean age:
14.6+07

24 Male, 4 Female; ASD diagnosis;
8-11 Years

All male participants; at-risk youths;
low socio-economic;
mean age: 15.6 (SD =0.81)

5to 17 years
old

Middle and
high school
age

NR

15-18 years
old

4 students in
grade 4; 6
students in
grade 5

14-16 years
old

8-11 years
old

14-17.7 years
old

12

NR

NR

12

NR

4.7

Karate

)

Aikido
(&)

Kung Fu
S

Judo
(&)

Karate

)

Karate

)

Karate

)

Karate, Judo &
Jujitsu
M)



Hemphill et al.
(2019)

Year: NR
Country: New
Zealand

Kim et al. (2013)
Year: NR
Country: Korea

Lakes et al.
(2004)

Year: 2000-2001
Country: USA

Lakes et al.
(2013)

Year: 2012
Country: USA

Lee & Kim (2015)
Year: NR
Country: Korea

Ludyga et al.
(2021)

Year: NR
Country:
Switzerland

Ma et al. (2018)
Year: 2016
Country: Hong
Kong

Qualitative case

sectional/transversal

Pilot study/RCT

Community
boxing
academies

High school

Elementary

school

Public
school/PE

NR

Martial Arts
Academy

Martial Arts
Academy

QW
Z ™z

:NR
NR
:NR

0w

113
2.5
45

Qw»

145

45

31 male, 10 female

Male; high school students; Judo
experience (3-10 years) OR
sedentary (no extra-curricular or
home activities)

Private lower school; 94 boys, 99
girls

Gender: Test: F: 52% M: 48%;
Control: F 48% M 52%

Male; in elementary school

23 Male, 19 Female; Right-hand
dominant; corrected to, or normal
eye sight; no regular engagement in
MA.

TKD Group:

Mean age: 7.4; M:45, F:6

Control:

Mean age: 7.5; M:76, F:18

Other details included: Height;
weight; BMI; Calcium intake/day;
Physical activity levels; ADHD
diagnosis; Dyslexia diagnosis;
Autism Spectrum Disorder diagnosis

9-10, 11-13, 9
14-18 years
old

Control: 17.2 1.2
+- 1.2 years

old ; Judo

Players: 17.2

+- 0.6 years

old

Students from 5
grades K-5

Mean age: NR
Test=12.2;
Control =

12.3

8 years old NR

9-13 years 5
old

6-9 yearsold 4

Boxing

)

Judo
(&)

Moogong Ryu
S

TKD
)

TKD
)

Judo
(&)

TKD
)



Marusak et al.
(2020)

Year: NR
Country: USA

Moore et al.
(2021)

Year: NR
Country: Australia

Mroczkowski
(2013)

Year: NR
Country: Poland

Mujanovic et al.
(2012)

Year: NR
Country: Serbia

Nauta et al.
(2013)
Year: 2009
Country:
Netherlands

Ng-Knight et al.
(2022)

Year: NR
Country: England

Nogueira et al.
(2014)

Year: 2014
Country: Australia

Single-Arm Trial

RCT

RCT

RCT

RCT

RCT

Martial Arts
Academy

School

Elementary
School

Elementary
School

Regular
primary school

Primary
School

Independent
schools

A:NR

210

 50-60
152

:NR

NR
:NR

QW

111

145

139
NR
:NR

0w

46

33 males, 26 females; 19 cancer
patients, 17 non-cancer patients, 23
siblings.

136 Male, 143 Female; secondary
school students’ mean age: 12.76
(SD =.68).

Male; first degree scoliosis

PE class

Participated in regular physical
education

47% Female; Mean age:=9.37
(SD=1.09) mixed-sex, non-selective
primary school; 7.5% spoke English as
second language; 1.7% had high level
of special needs

Early-pubertal girls;2 different
schools; sound general health; fully
ambulatory

5-17 years
old

12-14 years
old

7-10 years
old

11-12 years
old

grades 5-8

7-11 years

Grades 5 and
6 (10.6 +-0.6
years)

13

0.6

Non-Specified
Traditional
Martial Arts
(N/A)

TKD
)

Aikido
(©)

Karate

)

N/R

TKD
)

Capoeira

)



Roh et al. (2018)
Year: NR
Country: Korea

Rourke (2017)
Year: 2017
Country: Australia

Shin (2011)
Year: 2011
Country: Korea

Simonovic (2011)
Year: NR
Country: Serbia

Sinclair (2013)
Year: NR
Country: Kenya

Song (2004)
Year: 2004
Country: Korea

Taylor (2006)
Year: 2003
Country:
New Zealand

Trulson (1986)
Year: NR
Country: USA

Tyshchenko et al.
(2018)

Year: 2017
Country: Ukraine

RCT

Quasi-
Experimental/no
control group

Cross-
sectional/transversal

Cross-
sectional/transversal

Non-randomised,
census based,
longitudinal cohort
study

RCT

Controlled
intervention study

Intervention study

Control Trial

NR

PCYC

High school

Primary
schools

High school

Special high
school for the
mentally
retarded

Rural school
communities

NR

School

A: 16

NR
NR

QW

A:NR

A:NR

120

:30.333

Qw» QW

NR

A: 104

A: 26

A:NR

C: 120

522

47

Control: 9 Male, 6 Female; mean
age: 11.40+0.63. Test: 9 Male, 6
Female; mean age: 11.53+0.64

High school adolescents; PCYC

members; within age restrictions

Female; high school; >5yrs TKD
training, OR sedentary

Fifth and sixth grades; regularly
participating in school PE classes;

Karate athletes; students who did NO

sport outside of school

Low SES, high unemployment rates,
slum area

Educable, Mentally retarded, high
school, male

Rural; predominantly caucasian
(81.8%, 17.3% maori, 0.9% Pacific
Island) from middle class
backgrounds

Male, categorised as juvenile

delinquents according to MMPI

Control: N=23; 12 Male, 11 Female.
Test: N=22; 12 Male, 10 Female

10-12 years

13-18 years
old

16-18 years
old

11-12yrs +-
0.5 years old

14-21 years
old

17-19 years
old

5-12 years
old

13-17 years
old

11-12 years

TKD
)

Boxing

)

TKD
)

Karate

)

Generic Self-
defence
(N/A)

TKD
)

TKD
)

TKD
)

Spas
S



Van Rheenen
(2011)

Year: NR
Country: USA

Yukimoto &
Kyan (2021)
Year: 2018
Country: Japan

Zivin et al. (2001)
Year: 2001
Country: USA

"No formal research
agenda"

Single-Arm Trial

RCT

Public
elementary
school

Junior High

Working

Class/ welfare
receiving area;
Middle school

Duration:
Mean:18.10
SD: 19.08
Sessions
p/w:

Mean: 2.15
SD: 1.15
Session
length:
Mean: 66.35
SD: 29.34

Mean:
509.24
SD:
1249.8
4

Under-resourced, underperforming
educational setting

499 Male, 447Female; no prior
martial arts experience

Boys; high risk of violence and
juvenile delinquency;

Grade 4

NR

22 Grade 6:
(Mean
age:12.11);
28 Grade 7
(mean age:
13.11);

10 Grade 8
(mean age:
14.30)

NR

NR

Mean:
4.57
SD:
3.25

TKD
)

Judo
(&)

Koga Ha Kosho
Shorei Ryu
Kempo

M)

NR = Not Reported; N/A = Not Applicable; p/w = per week; SD = Standard Deviation; Year = Year conducted; TKD = Taekwon-Do; Intervention dose: A = Duration of
study (weeks); B = Sessions per week; C = Session length (minutes); Martial Arts: Striking(S); Grappling (G); Mixed (M)
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Eight studies included male-only participants, five studies included female-only
participants, nineteen studies included both male and female participants, and 14 studies did
not provide information in relation to the sex of the participants. Six studies intentionally
included trained athletes/martial artists. Six studies targeted participants who were deemed as
anti-social, or ‘at risk’ students, and four studies included participants with special needs
including ‘educable, mentally retarded, high school, males’; children with cancer, Autism
Spectrum Disorder (ASD), pervasive developmental disorder, developmental delays, vision
impairments, speech delays, cerebral palsy with patent ductus arteriosus and congenital hip

dysplasia, club foot, Downs syndrome and first degree scoliosis.

Study design

As Table 3.4 shows in full detail, 12 studies were randomised control trials (RCTs) (including
one cluster randomised, and one pseudo-randomised. Three were quasi-experimental/non-
experimental (one had no control group), three were cross-sectional/transversal, two were
qualitative case studies, three papers had unidentifiable study designs, one study had no formal
research agenda, one study presented as a controlled intervention, one study was a feasibility
trial, one intervention study was a longitudinal cohort study, one study utilised a mixed method,

and one study was a non-randomised census-based parallel trial with an open cohort design.

Duration

Twelve studies had a duration ranging between four and eight weeks. Ten had a duration
between nine and 12 weeks, seven had a duration between 13 and 24 weeks, seven had a
duration between 25 weeks and 52 weeks, and one study had a duration greater than 52 weeks.
The average length of an intervention was 18.10 weeks (SD 19.08) (37 studies provided this
information). The average number of sessions per week was 2.15 (SD 1.15) (31 studies
provided this information). The average length of each session was 66.35 minutes (SD 29.34)

(26 studies provided information relating to duration).
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Table 3.4. Study results

Cognitive Outcomes

Reference

Outcome

Measure

Results

Burt et al (2021)

Cho, So & Roh (2017)

Decker et al. (2018)

Ebesugawa et al. (2010)

Greco et al (2020)

Harwood et al (2021)

Lakes et al. (2004)

Lakes et al. (2013)

On-Task behaviour
Academic Performance

Cognitive functions

Self-defence confidence

Attention

Executive function

Executive function

Response to challenge
(RCS) - cognitive subscale
(e.g., distractible—focused);
Freedom From
Distractibility

Executive function;
Attention & behaviour
control

Time sampling
One-minuted basic Number fact test

1. Stroop Colour and Word Test (Korean
version)

Self-reported self-defence confidence
Focus group interviews; Behavioural
Assessment System for Children -

Second Edition (BASC-2)

Behaviour rating inventory of Executive
Function (BRIEF)

CANTAB Battery
Self-Regulation in (RCS) cognitive

subscale; Wechsler Intelligence Scale for
Children-Third Edition (WISC-III)

Hearts and Flowers executive function
test; SWAN rating scale

50

Non-significant results for on-task behaviour
Significant addition and subtraction in test group (p=<0.05)

> Word and Colour test scores (p > 0.05)
> Colour-Word test scores (F=13.952, p=0.001)

> self-defence confidence (p < 0.001)

< negative behavioural symptom index (p <.02)

> Executive functioning ability (cognitive flexibility, inhibitory
control and working memory) (p< 0.01; large effect size)

< Aggressiveness, sadness, anxiety and hyperactivity compared
to the control group (p< 0.01; large effect size)

> processing speed compared to controls (p=0.001)

> Self-regulation in response to a challenge in intervention
group for all three dimensions of self-regulation [Fs (1,174) =
11.18, 7.38, and 3.93, p < .05 for cognitive, affective and
physical self-regulation, respectively].

Group x Gender interaction for cognitive self-regulation and the
interaction approached significance for affective and physical
self-regulation as well [Fs(1,174) =4.43,2.17, and 1.97; p < .05,
.15, and .17, respectively]

> accuracy on congruent trial (d = 2.00, p = .02) for Taeckwon-
Do/intervention group



Ludyga et al (2021)

Ng-Knight et al (2022)

Roh et al (2018)

Song (2004)

Zivin et al. (2001)

Neurocognitive indices of
response inhibition

Self-regulation
Executive function

Cognitive function

Pre-motor and motor
reaction

Attentional self-control

Computerized go/No Go task with
simultaneous electroencephalographic
recordings

teacher-rated effortful control,
impulsivity, prosocial behaviour, and
conduct problems;

computer-based assessments of executive
functions; and child self-reported
expectancies and values to use self-
regulation

Stroop colour and word test
EMG analysing device

Intermediate Visual and Auditory
Continuous Performance test

Greater decreases in NoGo error rate (p=0.049) and a higher
increase in NoGo N2 amplitude were found in comparison to the
control group. Behavioural and neurocognitive changes were
correlated. Neurocognitive indices: P3a amplitude (p=<0.001),
N2 amplitude (p=0.019)

TKD group were rated by teachers as having fewer symptoms of
conduct problems (p=0.03)

> attentional focus (p=0.02)

> Executive attention assessed by flanker task (p=0.001).

TKD group reported higher expectancies and values to use self-
regulation and that expectancies and values mediated
intervention effects on self-regulation.

Non-significant change

No sig. diff premotor RT,
> improvement in motor RT by the intervention group (p<.01)

Consistent > on 3 of 4 measures (Auditory Vigilance; Visual
Vigilance; Auditory Prudence) of the IVA computerised test of
attentional self-control. Significance difference on Auditory
Vigilance: t(46) = 1.75, p = .04

Psychological Outcomes

Reference

Outcome

Measure

Results

Abrahams (2004)

Baiocchi et al. (2017)

Burt et al (2021)

Cipra and Hall (2019)

Self-concept and Depression

Self-efficacy

Mental wellbeing

Bullying behaviours; sense
of community cohesion and
trust in the school; school
climate; self-esteem

Multidimensional Self Concept Scale;
Multi-score Depression Inventory

Generalised Self-Efficacy Scale (GSES)

Stirling Children’s Well-Being Scale
(SCWBS)

Connor Davidson Resilience Scale &
Bullying Compendium; Student School
Survey; School Climate Bullying
Survey; Child Behaviour Checklist

51

Statistical analysis did not show significant change.
Qualitative reports indicated positive differences in which
students handled both in-school and out-of-school challenges.

> mean generalised self-efficacy score of 0.19 (baseline average
3.1, on a 1-4 scale), p = 0.0004 and 95% CI= (0.08, 0.39)

Non-significant results or change scores were found
> School Cohesion and Trust subscale (t (324) =3.03,p =

0.003), higher levels for intervention group (M = 3.69, SD = .74)
compared to the control group (M = 3.90, SD = .58)



Decker et al (2018)

Ebesugawa et al. (2010)

Fung & Lee (2018)

Greco et al (2019)

Greco et al (2020)

Harwood et al (2021)

Self-defence confidence
Knowledge of appropriate
self-defence techniques

Social-emotional
development

To help aggressive children
change their beliefs from
valuing revenge and
aggression to valuing
benevolence and
nonviolence, and

to learn appropriate scripts

Resilience
Self-efficacy

Assess social skills and
problem behaviours

Self-Esteem
Aggression levels

Author-created questionnaire

Focus group interviews; Behavioural
Assessment System for Children -
Second Edition (BASC-2)

Reactive Proactive Aggression
Questionnaire (RPQ)

Child Behavioural Checklist —Y outh
Self-Report (CBCLYSR)

Child and Youth Resilience Measure
(CYRM-28)

Self-Efficacy Questionnaire for
Children (SEQ-C)

Social Skills Improvement System
Rating Scale

Rosenberg Self Esteem Scale;
Self-reported Aggression Scale

52

> Self-Esteem scale (t (402) =—2.98, p = 0.003). Higher in the
intervention group (M = 3.88, SD = .64) than the control group
(M =3.68, SD =.67)

> School Climate scale (t (402) =2.21, p = 0.028). Higher
scores in the control group (M = 2.18, SD = .52) than the
intervention group (M = 2.06, SD =.62)

> Self-defence knowledge observed solely among intervention
students (RR 3.33, 95% CI 2.76, 4.02; interaction effect
p<0.001).

< participants’ behavioural symptom index scores for the parent
and teacher scales (p<.02)
< social skill problem s (p<.06)

Significant interaction effects for aggressive behaviour (reactive
and proactive) (p=<0.001), delinquent behaviour (p=0.033),
anxiety/depression (p=0.001), and attention problems
(p=<0.001).

All measures declined in all conditions over time, but only the
skills-and-philosophy condition showed a significant reduction
at post-training and/or follow-up compared with the placebo.

Significant ‘Time x Group’ interaction was detected for all
dependent measures (p<0.05); moderate to large effect size.
> resilience and self-efficacy (p <0.05)

> socio-emotional competence (communication, cooperation
and engagement), (p< 0.01)

> executive functioning (cognitive flexibility, inhibitory control
and working memory) (p< 0.01)

< aggressiveness, sadness, anxiety and hyperactivity (p< 0.01;
large effect size)

No significant differences between the martial arts experimental
group and the control group on the key study variable of
aggression or self-esteem



Hemphill et al. (2019)

Lakes et al. (2004)

Moore et al (2021)

Roh et al (2018)

Do youth participants
experience the life skills in
the boxing program?

How do youth participants
perceive the life skills
impact them beyond the
program

Self-confidence; emotional
control; persistence; will;
Student Strength and
Difficulties (emotional
symptoms, conduct
problems,
inattention/hyperactivity,
peer problems, prosocial
behaviour); self-esteem

Resilience

Mood state; Sociability

Semi-structured focus group interviews

Response to Challenge Scale (RCS)
effective subscale; Goodman's Strength
and Difficulties Questionnaire, Teacher
Version [SDQT]; Coppersmith Self-
Esteem Inventory [SEI] (Self-reported)

Child and Youth Resilience Measure

Profile of Mood State-Brief (POMS)
Sociability measuring model for
juveniles

53

Qualitative reports indicated that while participants reported
being motivated to memorise the life skills they acknowledged
this could be challenging. Participants noted boxing was a ‘fun’
and ‘challenging’ activity that helped them learn ‘how to build
yourself up as a person in general...as a better and healthier
person and to get you confident at school, at home, and in the
community’.

Participants recognised that life skills are relevant to different
contexts, and several discussed learning valuable lessons they
had learnt that applied beyond the boxing gym.

> Self-regulation for martial arts group in response to a
challenge for all three dimensions of self-regulation [Fs(1,174) =
11.18, 7.38, and 3.93, p < .05 for cognitive, affective and
physical self-regulation, respectively].

> Group differences. Qualified by significant Group Gender
interaction for cognitive self-regulation. Interaction approached
significance for affective and physical self-regulation [Fs
(1,174)=4.43,2.17, and 1.97; p < .05, .15, and .17,
respectively]

> prosocial subscale [F (1,191) =4.27, p <.05] in SDQ
ANCOV A main effect for group was not significant [F(1,59) =
1.71,p>.10]

> resilience (individual capacities and resources: p=0.000;
relationship with primary caregiver: p=0.000; contextual factors:
p=0.005)

>Total resilience (p=0.000)

POMS, tension, and depression scores were significantly lower
(p < 0.05) after the intervention

vigor score was significantly higher in the intervention group (p
<0.05).

Sociability and 'being left out' score, a sub-variable of
sociability, was significantly lower (p < 0.05) after the
intervention,

Sociability score was significantly higher (p < 0.05).



Rourke (2017)

Trulson (1986)

Yukimoto & Kyan (2021)

Zivin et al. (2001)

Mental wellbeing

Juvenile delinquency

Attitudes towards learning
Judo: Anxiety, Enjoyment
and value of learning

Wellbeing; behaviour

Warwick Edinburgh Mental Well-being
Scale

Minnesota Multiphasic Personality
Inventory (MMPI); Aggression test
modelled after Navaco (1975);
Aggression test derived from responses
to 6 Resonzweig Picture Frustration Test
items

Self-administered questionnaire

Piers-Harris Children's Self-Concept
Scale; Sutter-Eyberg Student Behaviour
Inventory;

> Survey scale score (p < 0.0001, 95% CI: 3.4269—4.0571). The
only survey item with a p-value greater than 0.0001 was the item
‘I’ve had energy to spare’ (p = 0.0961).

> MMPI in Group I (p=<0.01)
< MMPI Group III experienced a negative effect (p=<0.01)

< anxiety after learning Judo

> enjoyment after learning judo

Students reported agreement with the statements “Learning judo
will be useful in the future.” and “Judo etiquette

is useful in everyday life.”

less agreement with the statement “Physical strength improves
as a result of learning judo,” after taking judo classes.

Male students exhibited increased agreement with the

statement “Judo break falls (in Japanese, ukemi) are useful in
everyday life.” after taking the classes.

Piers-Harris Children’s Self-Concept Scale On 'Happy', t (50) =
1.83,p=0.4

2. Students consistently decreased across all four types of
troublesome behaviour

Physiological Outcomes

Reference Outcome Measure Results
Altavilla et al (2019) Rapid strength Seated medicine ball throw > medicine ball throw (F=6.3, p=0.01)
Speed and agility 10x5 shuttle run test > effect of moment (F=16.8, p=0.001)

Baiocchi et al. (2017)

Burt et al (2021)

Lower limb strength
Sexual assault among girls
Cardiovascular endurance

Explosive muscular strength
Muscular endurance

Bosco Test

Self-reported incidence of sexual assault
at the school level on an annualised basis

20m repeated shuttle run test - “Beep
Test”

Standing depth jump

90° Push-Up Test
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> squat jump (F=4.7, p=0.014)

A 3.7% decrease (p = 0.03) and 95% CI= (0.4%, 8.0%), in risk
of sexual assault (7.3% at baseline)

> upper body muscular endurance: 90° Push-Up Test (adjusted
mean difference = 8.17 [95% CI, 4.01 to 12.33], p=0.000, d =
1.31)



Byun et al. (2014)

Chau (2021)

Cho, So & Roh (2017)

Cicovic et al. (2011)

Posture correction

Physical strength

Brain-derived neurotropic
factor (BDNF); Vascular
endothelial growth factor
(VEGF); Insulin-like growth
factor-1 (IGF-1); Cerebral
blood flow; VO2 Max; BMI

Motor and functional
abilities

A digital camera (DHC-HS50, Sony,
Japan) was used to record posture; Neck,
shoulder, and pelvis inclinations were
examined using Posture pro 7 (PP7,
Ventura Designs, USA).

Repeatedly jerking hands in 30 seconds
(times)

Alternately straight punching in kiba-
dachi in 10 seconds (times)

Repeatedly cross-punching to the target
in 15 seconds (times)

Roundhouse kicking with front and back
legs to the target in 15 seconds (times)
Cross-punching and roundhouse kicking
to the target in 15 seconds (times)

Blood sample; 2-MHz pulsed Doppler
ultrasound; Modified Balke treadmill
protocol; BMI: height/weight squared

Segmentary speed tests (Hand tapping
[MTAP], foot tapping [MTAN], foot
tapping against wall [MTPZ]); Explosive
strength tests (Standing depth jump
[MSDM], standing triple jump [MTRS],
standing quintuple jump [MPTS]);
Functional abilities (Heart rate after load
[FPPOP], Maximum anaerobic power
[FMARG], Vital lung capacity
[FVKPL])
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<Front and back inclination from 10.2 degrees to 5.8 (p<0.05)
< Right and left inclination from 2.9 degrees to 0.8 (p <0.05)
<Shoulder inclination from 1.4 degrees to 0.6 (p <0.05)
<Pelvis inclination from 1.6 degrees to 0.5 (p <0.05)

>Repeatedly jerking hands in 30 seconds (times) (+11.01%)
>Alternately straight punching in kiba-dachi in 10 seconds
(times) (+20.23%)

>Repeatedly cross-punching to the target in 15 seconds (times)
(+16.93%)

>Roundhouse kicking with front and back legs to the target in
15 seconds (times) (+19.68%)

>Cross-punching and roundhouse kicking to the target in 15
seconds (times) (+13.51%)

> Serum BDNF (F = 9.142, p = 0.005), VEGF (F = 4.664, p =
0.040), and IGF-1 levels (F = 4.376, p = 0.046)4.

>VO2max (F =7.371, p=0.011)6.

No significant difference in BMI (p > 0.05)

Segmentary Speed:

>MTAP, T - value (-4.14), p =.040; MTAN, T - value (-4.26), p
=.036; MTPZ, T - value (-3.87), p = .0452. Explosive strength:
>MSDM, T - value (5.28), p=.001; MTRS, T - value (5.04), p
=.013; MPTS, T - value (5.17), p = .0113. Functional abilities:
>FPPOP, T - value (-5.18), p=.011; FMARG, T - value (-4.19),
p=.041; FVKPL, T - value (-4.46), p = .031



Decker et al (2018)

Decker et al. (2018)

DelCastillo et al (2019)

Ebesugawa et al. (2010)

Edelman (1994)

Past year prevalence
Past year incident rate of
forced sex

Past year prevalence
Past year incidence rate of
forced sex

Risk of injury during a
backward fall

Assess the effect of the Safe
Fall training program on this
risk

Motor Development

Disruptive and/or assaultive
behaviours

Self-reported, single item questionnaire
used for Kenya-based evaluations of
IMPower, specifically, “Since you took
the No Means No survey or in the past
one year, have you ever been forced
against your will to have sex (penetration
of your vagina, anus or mouth with a
man’s penis or another object)?” with a
follow-up question “If so, how many
times?”.

Self-reported, single item questionnaire

Information Scale on Safe Ways of
Falling observation scale

Unipedal Stance Test

Videotaped analysis of student
behaviours; Number and frequency of
disciplinary referrals written for violent
behaviour
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< Prevalence 9.2% (Risk Ratio (RR) Intervention 0.59 [95% CI
0.49-0.72]), while control arm prevalence remained
approximately steady at 14.5% (RR Control 1.04[0.86—1.26]);
interaction effect p-value <0.001.

< Overall incident rates (16.3; Rate Ratio; Intervention = 0.82
[0.67-1.00]), and increased in the control arm (24.0; Rate Ratio
Control =1.22[0.95-1.57].

Overall interaction effect favoured the intervention arm (p-value
=0.01).

< sexual assault prevalence among intervention students (risk
ratio [RR] 0.68, 95% CI 0.56, 0.82; interaction effect p < 0.001)
> self-defence knowledge among intervention students (RR
3.33,95% CI 2.76, 4.02; interaction effect p <0.001)

Favourable reductions were also observed in sexual violence
incident rate among students overall (interaction effect p = 0.01)

<risk, with percentages lowered to levels between 8.7% and
18.3%

37% of students able to stand for longer on every trial, 58% of
students were able to balance for more time in at least one trial

On average (out of 15), students (n) refrain from:

Disruptive classroom behaviour during each activity session
(n=11); verbally abusive behaviour towards students or staff
members during each activity session (n-12); physically
assaultive behaviour towards students or staff members during
each activity session (n=13);

8 exhibit a reduction in school-wide referrals for violent
behaviour



Garcia et al (2021)

Harwood et al (2021)

Kim et al. (2013)

Lakes et al. (2013)

Lee & Kim (2015)

Feasibility Attendance register
5-point Likert scale participant survey
Semi-structured teacher interview
Oxytocin levels (OT) Saliva sampling and analysis
Cortisol levels (CT)

Bone health; Bone mineral
density

Dual-energy X-ray absorptiometry

BMI/BMI z scores

Physical fitness; growth

reach test; standing long jump test;
repetitive side jump; Unipedal test;
Harvard step test.
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CDC BMI growth charts/BMIz scores

Height (standing & sitting), weight,
index depending on different overall fat & body fat (Inbody3.0); BMI
IGF-1 gene polymorphisms  calculated; blood sample; Bone maturity:
bone age, bone score and expected height
analysed using TWII method; grip &
back strength test; sit-up test; sit and

High attendance throughout, with 8/9 students attending 92% of
classes;

No significant differences between in-person and online, but
positive statements slightly higher for in-person sessions
Teachers view online as beneficial by promoting structure and
opportunities for PA during a pandemic.

First regression model was significant (p <0.001), explaining
47% of the adjusted variance.

OT reactivity significantly predicted change in processing speed,
such that higher hormonal reactivity was related to faster speed
of processing (p = 0.001, BF10 = §89.9).

In the second regression analysis, analyzing predictors of change
in self-esteem, the overall regression model was significant (p =
0.02), explaining 30% of the adjusted variance.

Overall CT response was found to be a significant predictor,
such that higher response predicted increase in self-esteem (p =
0.007, BF10 = 3.43).

Forearm, lumbar spine and femur BMD in the Judo group was
significantly greater by 22.7%, 24.5%, and 18.3%, respectively.
A significant difference in the Control group was observed
between the dominant hand (DH) radius (0.710 £ 0.074 g/cm2)
and the non-dominant hand (NDH) radius (0.683 £ 0.072
g/cm?2), but this was not observed in the Judo group (DH =
0.819 + 0.055 g/cm2; NDH = 810 + 0.066 g/cm?2) (p < 0.05)

Differences in mean residualized change scores for BMI z scores
yielded a moderate, non-significant effect size (d =-.51, p=.16)

> expected height of the non-carrier group (p<0.05)

> grip strength and Unipedal test for Homozygote group and the
non-carrier groups (p<0.05)

Physical fitness and growth index among the gene
polymorphism groups indicated no significant differences.



Ludyga et al (2021)

Ma et al (2018)

Marusak et al (2020)

Mroczkowski (2013)

Mujanovic et al. (2012)

Nauta et al. (2013)

Nogueira et al. (2014)

Fine motor skills
Gross motor skills

Skeletal development
Motor performance

Pain and emotional distress
levels

Angles of the sagittal plane
on anteversion of the pelvis
in children

Functional abilities

Fall-related injuries

Bone quality and fat levels

Movement Assessment Battery for
Children-2 (MABC-2)

Physical Work Capacity test on a bicycle
ergometer at 170 bpm (PWC170)

Ultrasonography using the Sunlight
BonAge system

Movement Assessment Battery for
Children (MABC)

Computerized Eye-Hand Coordination
(EHC) Test

Coloured Analog Scale
Modified FACES scale
Friedman test

Determination of the location of the
apices of spinous processes from
C7cervical process to L5 lumbar process;
Posturometer-S

Resting Heart Rate, Pulse rate after load,
vital lung capacity

Physical activity questionnaire;
continuous fall-related injury
registration.

Stretch stature method - Stadiometer;
Digital scales; Anthropometric tape
measure; Maturity Algorithm - Mirwald
and colleagues; Maximal vertical Jump
(Yardstick); 20m shuttle run test [Beep
Test]); Resting heart rate (radial pulse);
Stethoscope & Sphygmomanometer and
cuff; Questionnaires; Calcaneal
ultrasound (BUA; SI) ; Dual-energy X-
ray absorptiometry
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Non-significant change in MABC-2 or PWC170

TKD group had a significant delay in skeletal development at
baseline compared to the control group (p =0.003) but caught up
with the controls at 3 months (p=0.041)

> EHC movement time at 3 (p=0.009) and 6 months (p=0.016)
in TKD Group.

< pain (p = 0.033) after a 1-hr class

< emotional distress (p < 0.001) after a 1-hr class

50% and 89% of youth reporting a reduction in pain and
distress, respectively.

< pelvic anteversion angle (p < 0.01)
No effect of aikido exercises on alpha, beta and gamma angles
of spinal curvatures was found in the sagittal plane.

Significant difference in all tests of functional abilities
(p=0.000)

Not significant (P=>0.05)

> BUA for intervention group (+4.5% vs. +1.4%, p= 0.019).

> Resting heart rate (—7.2% vs.—1.8%, p = 0.01), maximal
vertical jump (+13.4% vs.—1.2%, p b 0.001), estimated maximal
oxygen consumption (+10.6% vs. +1.0%, p = 0.001), and waist
circumference (+2.7% vs. +5.6%, p = 0.001) also improved
more for intervention group



Roh et al (2018)

Shin (2011)

Simonovic (2011)

Sinclair (2013)

Taylor (2006)

Cardiorespiratory
Endurance/VO2Max
Strength

Flexibility

Power

Balance

Lumbar and femoral bone
density (BMD)

Motor abilities

Incidence of sexual assault

Weight gain in children.

VO2max: Nemeth protocol on treadmill
Digital grip (GRIP-D, Takei, Tokyo,
Japan) and back strength (BACK-D,
Takei, Tokyo, Japan) measuring
equipment

Sit-and-reach test

Sargent jump

Stork test

Dual-energy X-ray absorptiometry

Standing long jump; triple jump;
quintuple jump; Foot taping; hand
taping; taping feet against the wall;
Trunk lifting on Swedish bench; mixed
pull-ups; squats; Agility in the air;
coordination with a bat

Questionnaire

Portable stadiometer; Electronic scales;
Rabone Metal Diameter Tape;
Automated Sphygmomanometer; 2000
centre for Disease Control reference BMI
norms; Mini-Matter unidirectional
Actical Accelerometers
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> Balance (Stork Test) in TKD group (p < 0.05)

Lumbar spine and femoral BMD were not significantly different
between light, middle and heavy body weight groups.

> Average BMD in the intervention group for all lumbar spine
regions (P<0.05).

> motor abilities in favour of karate athletes in standing long
jump (MSDM p =0.011); triple jump (MTRS p = 0.000);
quintuple jump (MPTS p = 0.000)

> repetitive strength in favour of karate athletes in trunk lifting
on the Swedish bench (MDTK p = 0.000); mixed pull-ups
(MMZG p = 0 .000); squats (MCUC p = 0.000)

> Coordination in favour of karate athletes in agility in the air
(MOKY p = 0.000); coordination with a bat (MKOP p = 0.006)

< assaults by boyfriends (p <.0004) and relatives (p <.002) in
intervention group

> Disclosure rates in the intervention group (55.6% to 97.1%;
p<.0001)

Average accelerometry counts at 1 year were 28% (95% CI: 11
to 47%) higher in intervention; Intervention children spent less
time in sedentary activity (ratio 0.91, p = 0.007); Intervention
children spent more time in moderate (1.07, p =0.001), and
moderate/vigorous (1.10, p = 0.01) activity; Adjusted mean BMI
Z-score was lower in intervention relative to control children by
—0.12 units (95% CI: —0.22 to —0.02)



Tyshchenko et al (2018) Strength Push-ups (number of reps) > Push-Ups (p=<0.05) (Girls only)

Speed Long Jump (cm) > Long Jump (p=<0.05) (Boys and Girls)
Agility Sit Up (number of reps) > Sit and Reach (p=<0.05) (Boys and Girls)
Endurance 60 Meter Sprint(s)

Flexibility. Jumping rope (number of times);

4x9 m shuttle run (s);

Jumping from a squatted position
(number of reps);

Sit and Reach (cm)

Shoulders rotation of the stick (cm).

Zivin et al. (2001) Reduced permanent Expulsion from school All 6 permanent expulsions were from Group B. Difference
expulsion between groups was significant (p = 0.012).

> = increase; < = decrease
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Sample Size

One study did not provide a sample size, 10 studies had a sample size between 51 and 200
participants, 14 studies had a sample size >200. The most common sample was <50 participants

(n=21 studies).
Country & year conducted

Although 23 studies do not state the date of implementation in the paper, their publication date
was used in the absence of their year of conduction. Studies were most commonly conducted

in the United States (n=12).
Physiological outcomes

Thirty-one studies included physiological outcomes. Four investigated body composition (BMI
and/or weight and/or obesity), six investigated motor and/or functional ability, five investigated
biomarkers (growth index depending on different IGF-1 gene polymorphisms; various blood
measures; brain-derived neurotropic factor (BDNF); vascular endothelial growth factor
(VEGF); insulin-like growth factor-1 (IGF-1); cerebral blood flow; VO> max; oxytocin and
cortisol levels), four studies investigated bone health/density, three investigated
posture/skeletal alignment, four investigated sexual assault incidence/prevalence, two studies
investigated reducing expulsion rates and/or disruptive/assaultive behaviours, two studies
investigated fall-related injuries, and one investigated response to challenge (skilfulness). The
measures used to assess physiological outcomes of studies varied considerably, so only
common assessments were used to compare study results (e.g., studies reporting BMI or dual-
energy X-ray absorptiometry were used to report body composition outcomes). Statistically
significant change in favour of MA/intervention groups was found in the following areas:
medicine ball throw (p=0.01); upper body muscular endurance (p=0.000) (Reference 1); OT

reactivity (p=0.001); risk of sexual assault (p=0.03) (Baiocchi et al., 2017; Decker et al., 2018);
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posture correction: front and back inclination (p<0.05), right and left inclination (p<0.05),
shoulder inclination (p<0.05), pelvis inclination (p<0.05) (Byun et al., 2014); BDNF
(p=0.005), VEGF (p=0.040) and IGF-1 levels (p=0.046) (Cho et al., 2017); segmentary speed
tests: hand tapping (MTAP) (p=0.040), foot tapping (MTAN)(p=0.036) and foot tapping
against a wall (MTPZ) (p=0.0452) (Cicovi¢ et al., 2011); explosive strength: standing depth
jump (MSDM) (p=0.001), triple standing jump (MTRS)(p=0.013) and quintuple standing jump
(MPTS) (p=0.0113) (Cicovi¢ et al.,, 2011); functional abilities: heart rate after load
(FPPOP) (p=0.011), maximum anaerobic power (FMARG) (p=0.041) and vital lung capacity
(FVKPL) (p=0.031) (Cicovi¢ et al., 2011); reduction of sexual assault prevalence (p<0.001)
and increased self- defence knowledge (Decker et al., 2018); forearm, lumbar spine and femur
bone mineral density (BMD) significantly greater than control by 22.7%, 24.5% and 18.3%
respectively (Kim et al., 2013); difference between dominant hand (DH) radius and the non-
dominant hand radius observed in control, but not in test group (p<0.05) (Kim et al., 2013);
greater self-regulation in response to a challenge than children in the comparison group for
dimensions of self-regulation (cognitive, affective and physical self-regulation) (p<0.05)
(Lakes & Hoyt, 2004); increase in grip strength, and unipedal stance test (p<<0.05) (Lee & Kim,

2015).

Psychological outcomes

Eighteen studies included psychological outcomes. Three investigated wellbeing, eight
investigated increases of pro-social behaviour (including bullying, aggression, delinquency,
and peer interaction), seven investigated self-esteem and/or self-confidence and/or self-
concept, and two investigated self-efficacy. Again, there was no similarity of measures across
studies; however, two of the nine studies used focus group interviews. These studies reported
results in favour of MA training in: Child and Youth Resilience Measure (CYRM-28); Self-

Efficacy Questionnaire for Children (SEQ-C); Minnesota Multiphasic Personality Inventory
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(MMPI), reduced aggressiveness, and the Jackson Personality Inventory (JPI); overall self-
concept and a decrease in key depression subscales, as well as positive differences in which
students handled both in-school and out-of-school challenges; socio-emotional competence
(communication, cooperation and engagement); overall wellbeing; increase in mean
generalised self-efficacy score; School Cohesion and Trust subscale, Self-Esteem scale, and
School Climate scale; Behavioural Symptom index scores, decrease in social skill problems;
greater self-regulation in response to a challenge for all three dimensions of self-regulation
(cognitive, affective, and physical self-regulation), Prosocial subscale; Student Behaviour
Inventory. From these studies, two did not include a statistical analysis. Of the remaining
studies, 13 indicated statistical significance in the following: aggressive behaviour (reactive
and proactive) (p=<0.001), delinquent behaviour (p=0.033), anxiety/depression (p=0.001) and
attention problems (p=<0.001) (Fung & Lee, 2018); self-defence knowledge (p=<0.001)
(Decker et al., 2018); resilience and self-efficacy (p<0.05) (Greco, Cataldi & Fischetti, 2019);
resilience (individual capacities and resources: p=0.000; relationship with primary caregiver:
p=0.000; contextual factors: p=0.005), and total resilience (p=0.000) (Moore et al., 2021);
socio-emotional competence (communication, cooperation and engagement) (p<0.01),
executive functioning (cognitive flexibility, inhibitory control and working memory)(p<0.01),
and aggressiveness, sadness, anxiety and hyperactivity (p<0.01; large effect size) (Greco & de
Ronzi, 2020); self-regulation (p=<0.05) (Lakes & Hoyt, 2004); Profile of Mood State-Brief
(POMS), and sociability scores (p=<0.05) (Roh et al., 2018); aggressiveness scores (p<0.01)
in traditional MA group (Trulson, 1986); generalised self-efficacy (p=0.0004) (Baiocchi et al.,
2017); the School Cohesion and Trust subscale (p=0.003), Self Esteem Scale (p=0.003), and
School Climate scale (p=0.028) (Cipra & Hall, 2019); behavioural symptom index scores for
the parent and teacher scales (p<0.02) (Ebesugawa, Wensley & Murphy-Sims, 2010); teacher-

rated resistance to rules, inappropriate social behaviour and impulsivity (p<0.05) (Zivin et al.,
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2001); Warwick Edinburgh Mental Well-being Scale (p=0.0001) (Rourke & Wilson, 2017).

All results are shown in full detail in Table 3.4.

Cognitive Qutcomes

Table 3.4 shows that 13 studies included measures of cognition. Of these 13, five investigated
self-control, self-regulation and/or attention/focus, four investigated executive function, two
investigated cognitive function, and single studies investigated academic performance, self-
defence confidence, changes in neuroplasticity, and pre-motor and motor reaction. Each of these
studies used heterogeneous measurement instruments, except for two which shared a common
instrument — the Stroop Colour and Word test. Eleven out of these 13 studies had statistically
significant results in at least one cognitive measure in favour of the MA groups, including:
Performance on Colour-Word test scores (p=0.001) (Cho et al., 2017); academic performance
(Reference 1); processing speed (p=<0.001) (Harwood-Gross et al., 2021); self-defence
confidence (p<0.001) (Decker et al., 2018); neurocognitive indices: P3a amplitude (p=<0.001),
and N2 amplitude (p=0.019) (Ludyga et al., 2021); conduct problems (p=0.03), attentional focus
(p=0.02) and executive attention assessed by flanker task (p=0.001) (Ng-Knight et al., 2021);
Negative Behavioural Symptom Index (p<0.02) (Ebesugawa et al., 2010); cognitive, affective
and physical self-regulation (all p’s <0.05) (Lakes & Hoyt, 2004); congruent trial (p=0.02)
(Lakes et al., 2013); executive function (p<0.01) (Greco & de Ronzi, 2020); and auditory
vigilance (p=0.04) (Zivin et al., 2001). Ten of the 11 studies that reached statistical significance
were RCTs. The remaining study that reached statistical significance was a mixed method/case

series study measuring outcomes of a single group (Ebesugawa et al., 2010).

Discussion

The aim of this systematic review was to identify school- and community-based interventions

utilising MA training to target improved cognitive, psychological and physiological outcomes
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in children and adolescents. Of the 46 eligible studies, physiological outcomes were most
commonly assessed and reported, and most studies were rated as having moderate to high risk
of bias. Furthermore, most studies involved small samples of less than 50 participants, and
there was great heterogeneity of measures across studies for psychological outcomes and

cognitive outcomes.

Physiological Outcomes

This review revealed that MA training is associated with a range of physiological
improvements including posture correction (Byun et al., 2014), bone health (Shin et al., 2011),
and functional abilities (Cicovi¢ et al., 2011). Consequently, the physically active nature of
MA training lends itself to the possibility of improving a range of physiological outcomes.
These findings align with that of Ciaccioni et al. (2019). Review level evidence is congruent
with other systematic reviews that state participation in other forms of physical activity, such
as football, can have wide-ranging physiological benefits and that physical activity plays an
important role in the prevention of metabolic, cardiovascular, musculoskeletal health risk
factors in children (Fong Yan et al., 2018; Mota et al., 2016). This comparability of results
between MA training and other sports may have potentially significant implications for the
increased implementation of MA training in the prevention of numerous health issues. Martial
arts training draws from a range of body systems (e.g., cardiovascular and muscular) and
includes a variety of challenging physical demands, depending on the training session content
focus. Further research into the additional or differentiated benefits of MA compared to general

physical activity may reveal greater benefits than those already identified in this study.

Psychological Qutcomes

Statistically significant improvements in multiple psychological measures were achieved using

MA in several school and community intervention programs; however, the size of effect was
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difficult to determine, as most studies did not calculate or report effect sizes. Improvements in
generalised self-efficacy (Baiocchi et al., 2017), school cohesion and trust, self-esteem (Cipra
& Hall, 2019), social behaviour and impulsivity (Zivin et al., 2001) were observed. A recent
‘umbrella’ systematic review by Dale et al. (2019) summarises evidence from previous
systematic reviews between 2010 and 2017, and identifies that physical activity seems to be an
effective  intervention for improving self-perceptions, as well as reducing
depression/depressive symptoms. The authors note, however, that additional high-quality
research and moderator analyses are required to provide stronger evidence and make a more
decisive statement regarding the causality of the research findings (Dale et al., 2019). The
importance of personal relationships for psychological wellbeing is well documented
(Adamczyk, 2017). Furthermore, the connections between physical activity in children and
improvements in physical and psychological health may be attributed to positive peer
relationships associated with sport (Fraser-Thomas & Co6té, 2006). Often, the mental health
benefits facilitated through participation in individual and team sports surpass the positive
outcomes achieved through involvement in exercise programs or recreational activities, which
is observed across different sports and sub-populations (Eime et al., 2013; Howie et al., 2020,
Mills, Dudley & Collins, 2019; Vella et al., 2017). MA may provide a unique environment to
foster such relationships with frequent exchanges of trust with peers that share similar interests.
For example, when students practise MA techniques, they often put each other in physically
vulnerable positions and must trust their peers not to injure them (Chinkov & Holt, 2016). This
is quite a unique factor of MA training, and an important interaction, as trust is contingent on

risk (Fattore & Mason, 2017).

Cognitive Qutcomes

The results of this systematic review demonstrate that MA may have potential for facilitating

improvements in cognitive outcomes in children aged 5-17 years (Reference 1; Cho et al.,
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2017; Decker et al., 2018; Ebesugawa et al., 2010; Lakes et al., 2013; Lakes & Hoyt, 2004;
Zivin et al., 2001). This is an important finding, as cognitive abilities have been shown to have
a strong relationship with academic performance in children (Nesayan et al., 2019). The
neurobiological mechanisms that link physical activity and cognitive performance are unclear
but may be a consequence of a change in the structural and functional composition of the brain
(Lubans et al., 2016). A systematic review by Donnelly et al. (2016) highlights that single bouts
of physical activity, and physical activity interventions generally, benefit children’s physical
fitness levels and cognitive functioning. Most MA incorporate some form of strength-based
activities into their training sessions, whether this is sport-specific exercises or otherwise. This
may be a contributing factor to the significant cognitive improvements, as resistance training
has also shown to have a positive effect on cognition (Landrigan et al., 2019). The findings
supporting the cognitive impact of MA training in children and adolescents warrant further

investigation, and potential exploration in school-based settings.

Other factors

Setting: While several (n=5) studies did not report the setting, when comparisons are made
between the results from the 32 school-based and the 10 community-based studies, setting was
not reported as a significant factor. Investigations into differences of effect between
community-based and school-based interventions is still somewhat unexplored; however,
Heath et al. (2012) note that both settings can be effective environments to foster positive
change. This shows a comparability with this study. The comparability of results between
community- and school-based interventions, regardless of the significant difference in average
length, may indicate that interventions with shorter durations (<12 weeks) may be effective
while increasing feasibility due to less time and resources being required.

Taught by school teacher or martial arts instructor: There were very few MA programs

that were taught specifically by, or partially taught by school teachers (n=2). With so few
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studies taught by classroom teachers, a reliable comparison is unable to be made. However,
both school teacher-inclusive studies reported some level of positive change, indicating that
this may not be a significant factor. This is reflective of previous studies that investigated this
difference, such as that of Lander et al. (2017), who also find positive results in both groups
but state an inadequate amount of information made it difficult to draw conclusions.

Content: The content of MA programs varied extensively, given the breadth of MAs
available, making any comparison of content difficult.

Intervention dose: The duration (in weeks) (Mean: 18.10+£19.08), sessions per week
(Mean: 2.15%1.15), and length of session (Mean: 66.35+29.34) also somewhat reflected those

of other effective physical activity interventions (Brown et al., 2013).

Strengths, Limitations and Recommendations

There were several methodological limitations found in the existing studies, including limited
high-quality quantitative (e.g., RCT) designs (n=25). A lack of detail in key areas was also an
area of limitation. e.g. sample size was inconsistently reported, and many did not provide sex of
participants (Abrahams, 2004; Byun et al., 2014; Cicovi¢ et al., 2011; Ebesugawa et al., 2010;
Edelman, 1994; Glanz, 1994; Mujanovic et al., 2012; Nauta et al., 2013; Rourke & Wilson, 2017;
Simonovi¢ et al., 2011; Sinclair et al., 2013; Taylor et al., 2006; Van Rheenen, 2011), which
resulted in an inability to make meaningful comparisons between male and female participants.
Inconsistent and/or vague presentation of participant age also creates unnecessary difficulty in
interpreting and presenting the studies. A large percentage (n=21) of studies also had small
sample sizes (<50 participants). Additionally, when one considers the vast array of MA around
the world, very few were studied, with a clear lack of studies focusing on grappling-based arts or
mixed martial arts.

Strengths and limitations of this systematic review must also be considered. This review

is, to the author’s knowledge, the first of its kind. It therefore fills an important gap in the
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literature and provides valuable information and suggestions for future research projects.
However, some limitations arise. The review only included three databases (MEDLINE
Complete, SPORTDiscus with Full Text, and SCOPUS). A search of more databases may have
returned more eligible studies for this review and should be considered for future systematic
reviews on this topic. Further to this, while results were interpreted and comparisons were made,
a numerically-based meta-analysis of the results was not conducted as part of this systematic
review. It is recommended that this be done for any further reviews of this literature.

The knowledge gained from the results of this study allows the authors to provide a
number of recommendations for future studies. These recommendations include larger sample
sizes, greater detail in key areas (e.g., sample characteristics), as well as greater detail of content
delivered (e.g., a sample lesson) and who sessions are taught by and what their qualifications are.

RCTs are also recommended to be used when conducting further studies in this area.

Conclusion

Key findings from this review support that MA interventions have the potential to lead to
improvements in physiological, psychological, and cognitive outcomes in children and
adolescents in both school and community settings. Further studies are needed to explore the
extent of the benefits and whether benefits of MA differ across sub-populations. Our findings
present a foundation for further investigations exploring the utility of MA interventions
delivered in school and community settings for facilitating improvements in cognitive,

psychological and physiological outcomes in young people.
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Chapter 4. Study 2 — The Kick-Smart program

4.1. Introduction to paper

The systematic review highlighted a gap in current literature surrounding intervention
programs that use martial arts as the catalyst for learning and change. Additionally, such
programs as do exist lack modern martial arts, gymnastics or acrobatics elements. This gap
presented an opportunity to provide a program that adds depth to a limited field. The design of
the program took into consideration what was already known, as well as what appeared to be
lacking in the field. For example, it has been shown by Nosanchuk and MacNeil (1989) that
aggression levels in young people have a tendency to increase if they are only taught fighting
techniques without any elements of tradition or ethical development. This was considered, and
resulted in each Kick-Smart session concluding with a 10-minute discussion relating to ethical
development. Similarly, the previous paper also highlighted a lack of martial arts programs that
involved grappling, wrestling or gymnastics/parkour movements. This gap was taken into
account and elements of these were included in the design of the program. In terms of adding
depth, as few papers included in the systematic review included feasibility measures, such a
measure was intentionally included in this study. Furthermore, the inclusion of feasibility
measures allowed for informed judgements to be made regarding the justification of larger
scale studies of the program being implemented in the future (Bowen et al., 2009). Feasibility
measures also provided valuable input about the content of the program and whether any
changes were required to improve the program or its delivery.

The pedagogy of the Kick-Smart program is discussed prior to the results of the pilot

study of this program, which are presented in the following publication:
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Burt, L. D., Riley, N., Parkes, R. J., & Eather, N. (2021). The Kick-Smart program: a
randomised feasibility trial evaluating the feasibility and efficacy of a primary-school
based martial arts program integrating mathematics, physical fitness and well-being.
Journal of  Education and Training Studies, 9(3), 47-57.

https://doi.org/10.11114/jets.v913.5142

4.2. Pedagogy of the Kick-Smart program

4.2.1. Special needs

The Kick-Smart intervention was designed to allow all students in mainstream Stage 3 classes
(Grades 5 and 6) to access and engage in each activity and perform all techniques and skills in
the program. Reasonable adjustments were made to accommodate special needs through
collaborative consultation with the class teachers. Some adjustments were potentially unable
to be achieved without compromising the quality of the activities for the other students, and
could jeopardise the outcomes of the study; therefore, alternative activities were provided for

such students.

4.2.2. Student engagement

The activities in the Kick-Smart program were designed to achieve maximal engagement
through the inclusion of the SAAFE (Supportive, Active, Autonomous, Fair, Enjoyable)
Teaching Principles (Lubans et al., 2017), developed and published by the Priority Research
Centre for Physical Activity and Nutrition at the University of Newcastle, in collaboration with
the Institute for Positive Psychology and Education at the Australian Catholic University and
the Psychology of Exercise, Health and Physical Activity Laboratory at the University of
British Columbia. Each lesson aimed to include as many of the following SAAFE principles

as possible:
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Be SUPPORTIVE in your teaching. Take the perspective of the students, provide a
rationale for what you are doing, create meaningful connections, use language that is not
strict or controlling, and demonstrate emotional support or involvement. Examples of this
may include providing individual skill specific feedback or praising student effort and
improvement.

Maximise opportunities for individuals to be physically ACTIVE by including high levels
of physical activity and minimal transition time. This can best be achieved by planning for
participants to engage in play multiple mini games to maximise student involvement, and
avoiding elimination games.

Create an AUTONOMOUS environment by providing students with choice and offering
graded tasks. Examples of this might be to allow students to choose the music within the
lesson or involve students in the modification of the activities/rules.

Design and deliver FAIR lessons by providing all students with opportunities to experience
success in the physical domain. This will take into account considerations that ensure
students are evenly matched in activities and encourage self-comparison rather than peer-
comparison.

Provide an ENJOYABLE experience targeted to the interests and strengths of the group,
as people tend to persist with activities they find intrinsically motivating. Participation is
enhanced when popular or enjoyable activities begin and conclude the sessions, and
exercise is never used as a punishment but, rather, as an intrinsically and extrinsically

rewarding activity.

4.2.3. Behaviour management

Misbehaviour was defined as any moment in time where a student is disrupting the learning of

others in any way, challenging authority figures, threatening the wellbeing of others, or any

combination of these behaviours. These behaviours were discussed with the students at the
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beginning of the program with the intention of highlighting clear and high expectations, and

explicitly communicating any predicted or possible misdemeanours and provide consistent,

clear consequences for breach of behavioural expectations that might result in exclusion from

some activities, or possibly the program if the behavioural misdemeanours were severe enough.

4.2.4. Progression of behaviour management

All students are susceptible to becoming disengaged and/or displaying some (or all of) the

unacceptable behaviours at some point as discussed above and outlined in Table 4.1 below.

Therefore, rather than having a ‘zero tolerance’ policy, the following progression was followed

when managing negative behaviour.

Table 4.1. Progression of behaviour management

Ste

p
1

Threatening wellbeing of

Disrupting others Challenging Authority e (@ e e

Low level intervention (i.e. ‘The Look’, gesture to stop talking, move to the student’s proximity (McDonald, 2013)

Gentle reminder of expectations (i.e. what the task is) and offer assistance
De-escalating statement: De-escalating statement:
I’'m sure your friend is interested in  I’'m interested in what you have to say,
what you have to say, but it needs to  but now is not the best time, so let’s talk
wait until after class. about it after class.
Offer a ‘choice’:
Example:
1. Iwould like you to stop talking and continue with the activity
2. Ifyou choose to continue talking, I will need you to swap partners with someone
3. I will give you half a minute to chose
4. Follow through

Due to the nature of the program, if
the behaviour continues,
proceed to step 5.

Notify the student that if the behaviour continues, they will be excluded from the current activity and will sit with
the classroom teacher (and follow through if necessary)

Notify the student that if the behaviour continues, they will be excluded from the remainder of the session and will
sit with the classroom teacher (and follow through if necessary). If the student continues this behaviour over
multiple sessions, they may be excluded from the program. What they do during this time will be at the discretion
of their class teacher (i.e. sit with the teacher and watch, join a ‘buddy class’, work in the office under executive
supervision)

Adapted from Chapter 6: Re-engaging the disengaged learner, in Classroom Management — Engaging Students in Learning
(McDonald, 2013).
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Abstract

The objective of this study was to evaluate the feasibility and efficacy of the ‘Kick-Smart’
martial arts program using a randomised controlled-trial conducted in one Australian primary
school. Kick-Smart involved children 9—11yrs (n=46) randomised into treatment or wait-list
control conditions. Kick-Smart consisted of 2x60 min curriculum sessions/week for six weeks
during school hours. Positive feedback was received from students and teachers regarding
program enjoyment, perceived benefits and future plans. Significant treatment effects
favouring the Kick-Smart group for muscular fitness and mathematics achievement
demonstrates preliminary efficacy. Findings indicate Kick-Smart is feasible for delivery in a
primary school setting and effective for improving selected fitness and academic outcomes.
Further evidence for the effectiveness of Kick-Smart via a larger randomised control trial is
recommended.

Key words: education; physical activity; martial arts; mathematics; wellbeing; randomised-

controlled trial;
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Introduction

National physical activity guidelines recommend that children and adolescents engage in at
least 60 minutes of moderate to vigorous daily physical activity for achieving good health
(Vetter et al., 2018). Despite the well published and extensive physiological, psychological and
cognitive benefits of physical activity, many children and adolescents worldwide do not acquire
the minimum amount required to achieve health benefits (Joschtel et al., 2019)

Physical inactivity has been linked to a large number of preventable health issues,
including obesity, hypertension, metabolic disease (Joschtel et al., 2019) and a range of mental
health problems ( Biddle et al., 2019; Hanrahan et al., 2019). In 2018, metabolic disease and/or
childhood obesity was evident in approximately 26% of school-aged Australian children
(Vetter et al., 2018). Recently there has been wide-scale research investigating relationships
between physical activity and cognitive functioning and mental health in young people (Biddle
et al., 2019), with evidence for causal relationships between cognitive function, academic
performance, anxiety, and depression emerging (Biddle et al., 2019; Hanrahan et al., 2019).
However, investigation into the links between physical activity and mental health issues
remains a domain requiring greater documentation among varied populations and settings
(Biddle et al., 2019).

Concern over the overcrowding of school curriculums, due to increased demands on
primary school teachers brought about by high stakes testing, has been a contributing factor to
decreased student physical activity levels throughout the school day (Mavilidi et al., 2018). This
is concerning, as teachers in NSW, Australia, are required to provide 150 minutes of structured
physical activity throughout the school week, as per the NSW Schools physical activity policy
(NSW Government, 2019). Similarly, in the United States the National Association for Sport and
Physical Education (NASPE) also recommends that all elementary school students participate in

‘physical education’ for a minimum of 150 minutes per week, and a minimum of 225 minutes
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for middle and high school students (Keener et al., 2009). It has been suggested that schools may
be more willing to prioritise healthy lifestyle programs if the aims of said programs align with
the schools’ core business of learning (Mavilidi et al., 2020).

Mental health is at the forefront of wellbeing in young people, with issues such as anxiety
and depression representing one of the largest burdens of disease for adolescents globally
(Gunnell et al., 2018). Wellbeing is a multifaceted construct that includes an individual’s
physical, mental, emotional and social health (Pressman et al., 2013). A positive state of
wellbeing and enjoyment can lead to greater confidence and self-efficacy and broadened
abilities to think in innovative, creative ways and problem solve effectively (Department of
Education and Communities, 2015). In this positive context, learning occurs more effectively
(Department of Education and Communities, 2015). Biddle et al. (2019) note in their recent
study that the evidence for physical activity and mental health (depression, self-esteem)
remains less well documented for children and adolescents.

The integration of physical activity across key learning areas of the curriculum may have
benefits that reach beyond that of health improvements (Tomporowski et al., 2008). There is
growing evidence that enhanced physical activity may improve academic performance
(Mavilidi et al., 2018; Mavilidi et al., 2020). Furthermore, a recent review by Alvarez-Bueno
et al. (2017) provides evidence to support the role of physical activity in cognitive development
in children and adolescents, and concludes that enhanced academic achievement is positively
linked to increased physical activity.

‘Martial arts’ is a collective term that encompasses the multitude of fighting and self-
defence systems developed and implemented around the world (Rousseau, 2019). Despite
emerging evidence over the past decade that martial arts training may facilitate positive change
in psychological and cognitive outcomes, and evidence for causal relationships between

cognitive function, academic performance, anxiety, and depression in children and adolescents
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(Biddle et al., 2019), a recent systematic review (under review) has highlighted a lack of high-
quality investigations using a randomised control trial (RCT) to gather evidence for the
feasibility and utility of school-based martial arts training for school-aged children.

Of a limited number of curriculum-based physical activity interventions where activity
has been used to teach or reinforce academic concepts in primary schools, none to our
knowledge has reported the benefits of a curriculum-based martial arts program on physical
fitness, academic achievement, and social and emotional wellbeing. Therefore, the aim of this
unique study was to evaluate the feasibility and efficacy of the ‘Kick-Smart’ program for
integrating mathematics skills and mental wellbeing into martial arts lessons in the primary

school, and in turn provide a basis for a larger definitive trial in the future.

Methods

The Kick-Smart program was conducted at one independent school in Newcastle, New South
Wales (NSW), Australia, from July to September 2019. Study approval was sought and
obtained from the University of Newcastle Research Ethics Committee, and the principal and
teachers from the study school. Information statements, as well as parental consent and
participant assent forms, were sent home with students. Those who returned signed consent
forms were permitted to participate in the study. The study design was a randomised controlled
trial (RCT), and involved primary school children aged 9—11 years. The design, conduct and
reporting of the Kick-Smart program adhered to the Consolidation Standards of Reporting
Trials (CONSORT) guidelines (Eldridge et al., 2016) for reporting randomised pilot and
feasibility trials. Two classes of Year 5 students were recruited, and the numbers in the pilot
trial were based on the class sizes — which were conveniently evenly sized with relatively even
numbers of males in and females in each class. Following baseline assessments, a
randomisation envelope was prepared by the research team. A blinded independent third party

allocated the classes into one of the two groups (by class) into either control or treatment
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conditions by choosing one of the two classes and then choosing and opening one of the two
opaque envelopes that both contained a piece of paper that said either ‘test’ or ‘control’. The
control class continued with their regular Physical Education lessons and school sport sessions,
programmed by the school, while the treatment group participated in the Kick-Smart program

during their class’s timetabled Physical Education lessons and school sport sessions.

Intervention protocol

The Kick-Smart program addressed specific outcomes for Personal Development Health and
Physical Education (PDHPE) and Mathematics from the NSW Board of Studies PDHPE and
Mathematics syllabi (NSW Education Standards Authority, 2012, 2018) using a movement-
based learning experience to reinforce mathematics concepts that focused primarily on single
digit addition, subtraction, multiplication, and division. These movement-based experiences
involved a variety of aerobic and muscular fitness exercises, and techniques from a range of
martial arts including Tackwondo, Karate and Pankration (Table 4.1).

Each Kick-Smart session was planned to last for 60 minutes and concluded with a
discussion on ethical development, focusing on a particular ethical aspect, including self-
control, integrity and courage. Participants attended two sessions per week for six weeks (12
in total). Each session was designed collaboratively by the research team, drawing on their
extensive teaching experience, and taught by a member of the research team (LB) who is a
qualified primary school teacher and martial arts instructor. All sessions were observed by the
classroom teacher and the school’s specialist PDHPE teacher. No rewards were offered for

participating in the study.

Outcomes

The primary outcome for this study was feasibility. Process evaluation measures of

recruitment, retention, adherence, compliance, and satisfaction were used to assess program
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feasibility. Secondary outcomes included measures of physical fitness, academic achievement,
mental wellbeing, and cognition, which were assessed using instruments validated for use with

children, many of which have been used in previous studies by the research team.

Primary Qutcome — Feasibility Analysis

As shown in Table 4.2, Recruitment was calculated by the percentage of permission slips
returned from the total number of participants invited. Retention was calculated by the percentage
of students who completed baseline assessments and follow-up assessments. Adherence was
calculated using the average attendance rates of the students over each of the 12 Kick-Smart
sessions. Compliance was calculated using the percentage of the number of classes that were
carried out as planned. Satisfaction was calculated using the average scores for enjoyment of the
program, and enjoyment of each component, from the student feedback questionnaire (Costigan

et al., 2015).

Secondary Qutcomes

Physical Fitness

Physical fitness was assessed using standard protocols for the following three measures:
cardiorespiratory fitness (CRF) using 20 m repeated shuttle run test, otherwise known as ‘the
beep test’; muscular fitness using standing broad jump test (explosive leg power), and the 90°

push-up test (Henriques-Neto et al., 2020).

Mental wellbeing

Mental wellbeing was assessed using the Stirling Children’s Well-Being Scale (SCWBS),
which consisted of 15 items measuring positive emotion (n=6), positive outlook (n=6) and
social desirability (n=3) subscales (Liddle & Carter, 2015). Each of the subscales provided a

separate score. In addition, each of the subscale scores were added together for a total score.

Cognition
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Cognition was assessed using the Trail Making Test (TMT) (Reitan, 1958), which provides a
measure of visual attention, speed, scanning, speed of processing and mental flexibility. It
involved a two-part visual task (Trail A and B) where participants were required to, first, draw a
line from one point to the next as quickly as possible to connect numbers in ascending order (e.g.,
1-2-3 etc.); and, second, draw a line from one point to the next as quickly as possible to connect
both numbers and letters in an ascending and alternating order (e.g., 1-a-2-b-3-c etc.) The task

was timed and errors recorded, with lower scores indicating greater cognitive performance.

Academic achievement

Children’s achievement in mathematics was assessed using the One Minute Basic Number Fact
Test (OMBNFT) (Westwood, 2013). Students completed the four columns of the OMBNFT.
Students were allowed one minute per column, with a short break (20-30 seconds) in between

columns.

Statistical analysis

The analyses of efficacy outcomes were performed using IBM SPSS Statistics version 20 and
all variables were checked for normality and missing values. Data are presented as mean scores
(and standard deviation: SD) for continuous variables. Linear mixed models were used to
assess all outcomes for the impact of group (Kick-Smart vs control), time (treated as categorical
with levels at baseline and six weeks) and the group-by-time interaction, with these three terms
forming the base model. Mixed models are robust to the biases of missing data and provide
appropriate balance of Type 1 and Type 2 errors (Mallinckrodt et al., 2004). Mixed model
analyses are consistent with the intention-to-treat principle, assuming the data are missing at
random (White, Carpenter & Horton, 2012). Cohen’s d was also calculated, and interpreted as
follows: d=0.2, ‘small’ effect size; d=0.5, ‘medium’ effect size; and d=0.8, ‘large’ effect size

(Vacha-Haase & Thompson, 2004).

89



Table 4.2. Kick-Smart Program Summary

Week Lesson Martial arts focus

Ethical focus

NSW
outcomes

Mathematics Syllabus

NSW PDHPE syllabus outcomes

1
1

2

3
2

4

5
3

6

7
4

8

9
5

10

11
6

12

Movement / Self-Preservation Courage

Movement / Parkour Respect

Self-Defence (e.g. escaping wrist grabs) )
Integrity

Blocking/ deflecting/ dodging basic attacks

Blocking/ deflecting/ dodging basic attacks

Self-Control
Striking (with arms)
Striking (with legs) Loyalty
Team-building Teamwork
Wrestling/Grappling

Honesty
Wrestling/Grappling
MMA

Perseverance

Martial Acrobatics

PD3-4, PD3-7, PD3-8, PD3-9, PD3-10, PD3-11
PD3-3, PD3-4, PD3-7, PD3-8, PD3-9, PD3-10, PD3-11

PD3-1, PD3-3, PD3-4, PD3-5, PD3-7, PD3-8, PD3-9
PD3-10

PD3-1, PD3-3, PD3-4, PD3-7, PD3-8, PD3-9, PD3-11

PD3-2, PD3-3, PD3-4, PD3-7, PD3-8, PD3-9, PD3-10
PD3-11

PD3-2, PD3-3, PD3-4, PD3-5, PD3-7, PD3-8, PD3-9, MA3-1WM, MA3-2WM, MA3-5NA,
PD3-10, PD3-11 MA3-6NA

PD3-3, PD3-4, PD3-8, PD3-9, PD3-10, PD3-11 MA3-1WM, MA3-2WM, MA3-6NA

MA3-1WM, MA3-3WM, MA3-5NA,
MA3-6NA

MA3-4NA, MA3-1WM, MA3-2WM
MA3-6NA, MA3-1WM, MA3-3WM

> MA3-6NA, MA3-5NA, MA3-2WM
MA3-2WM, MA3-1WM, MA3-6NA

> MA3-1WM, MA3-5NA, MA3-6NA

PD3-4, PD3-5, PD3-6, PD3-7, PD3-8, PD3-9, PD3-10
PD3-3, PD3-4, PD3-5, PD3-7, PD3-8, PD3-9, PD3-10
PD3-11

PD3-3, PD3-4, PD3-5, PD3-7, PD3-8, PD3-9, PD3-10
PD3-11

> MA3-1WM, MA3-6NA

> MA3-1WM, MA3-6NA

MA3-1WM, MA3-2WM, MA3-3WM,
MA3-5NA

MA3-1WM, MA3-5NA

PD3-2, PD3-4, PD3-5, PD3-8, PD3-9, PD3-10, PD3-11

PD3-2, PD3-4, PD3-8, PD3-9, PD3-10, PD3-11

NSW PDHEPE Syllabus Outcomes: PD3-1: identifies and applies strengths and strategies to manage life changes and transitions; PD3-2: investigates information, community resources and
strategies to demonstrate resilience and seek help for themselves and others; PD3-3: evaluates the impact of empathy, inclusion and respect on themselves and others; PD3-4: adapts movement
skills in a variety of physical activity contexts; PD3-5: proposes, applies and assesses solutions to movement challenges; PD3-6: distinguishes contextual factors that influence health, safety,
wellbeing and participation in physical activity which are controllable and uncontrollable; PD3-7: proposes and implements actions and protective strategies that promote health, safety, wellbeing
and physically active spaces; PD3-8: creates and participates in physical activities to promote healthy and active lifestyles; PD3-9: applies and adapts self-management skills to respond to personal
and group situations; PD3-10: selects and uses interpersonal skills to interact respectfully with others to promote inclusion and build connections; PD3-11: selects, manipulates and modifies
movement skills and concepts to effectively create and perform movement sequences. NSW Mathematics Syllabus Outcomes: MA3-1WM: describes and represents mathematical situations in a
variety of ways using mathematical terminology and some conventions; MA3-2WM: selects and applies appropriate problem-solving strategies, including the use of digital technologies, in
undertaking investigations; MA3-3WM: gives a valid reason for supporting one possible solution over another; MA3-4NA: orders, reads and represents integers of any size and describes properties
of whole numbers; MA3-5NA: selects and applies appropriate strategies for addition and subtraction with counting numbers of any size; MA3-6NA: selects and applies appropriate strategies for
multiplication and division, and applies the order of operations to calculations involving more than one operation
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Results

The flow of participants through the study is displayed in Figure 4.1. Forty-eight (n=48)
students were given information statements and consent forms. Forty six (n=46) children from
Grade 5 (mean age=10.95 £+ 0.39 years; Female=23, Male=23) were deemed eligible and
randomised at the class level (intervention: 21 students, 11 males, 10 females; control: 25

students, 12 males, 13 females).
Primary Qutcome

Process evaluation results (Table 4.3) show a recruitment rate of 92% with 46 out of 48 students
returning signed consent forms to participate in the study. From the 46 recruited participants,
44 students completed baseline assessments and follow-up assessments (96% retention).
Student attendance rates were high (85.66% adherence); however, this may be attributed to the
sessions being held within curriculum time. Scores on the evaluation survey completed by the
21 students (100% of participants) in the intervention group showed that students rated the
Kick-Smart program >4 out of 5 for enjoyment, perceived benefits and future plans — indicating
high to very high satisfaction rates. Both teachers completed and returned the teacher
evaluation questionnaire of the program. Both teachers agreed or strongly agreed when asked
if they felt confident that they could deliver some of the content (x=4.5). Both agreed that after
some professional development sessions, they could confidently deliver the Kick-Smart
program (x=4). Both teachers strongly believed the program was of value (x=5). The teachers
also indicated strongly that they would implement the program In the future (x=4.5), and
strongly agreed that the activities were targeted at the right level (x=5). A total of 10 of the 12
sessions were completed as intended (83.33% compliance). Additionally, no injuries were

sustained by any of the participants — indicating a degree of safety surrounding the sessions.
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Table 4.3. Feasibility results (Australia, 2019)

Student feasibility
Recruitment Retention Adherence Satisfaction Compliance
Maximum
48 46 12 5 12
score
Results 46 44 10.2792 4.4 10
Score as % 92% 96% 85.66% 88% 83.33%
Satisfaction subscale
Perceived Enjoyment of Future plans Enjoyment of x of all
Benefits the program components sections
Maximum
5.0 5.0 5.0 5.0 5.0
score
x Results 4.1 4.4 4.0 43 4.2
Staff feasibility results
Question Max.  xresults  Score
u Score as %
I am confident that I could deliver some of the Kick-Smart activities 5.0 4.5 90%
I am confident that, after some professional development sessions, I could 50 40 0%
confidently deliver the Kick-Smart Program ’ ’ ’
I believe the Kick-Smart program was of value 5.0 5 100%
I would implement the Kick-Smart program in the future 5.0 4.5 80%
I think the activities were targeted at the right level 5.0 5 100%

Secondary Outcomes

As displayed in Table 4.4, the Kick-Smart class scored higher than the control class in almost

every area that was assessed at baseline. For example, the Kick-Smart class was more

physically fit in each of the three tested areas: Beep Test (laps) (22.51 + 13.46), compared to

the control class (13.37 £ 15.51); the 90° Push-Up (9.34 £+ 9.54), compared to the control class

(7.50 £ 7.83); and the Standing long jump (m) (1.33 £ .212), compared to the control class

(1.30 £ .234). Of note, however, the control class was more competent in the OMBNFT

(addition) (24.92 + 5.19) compared to the Kick-Smart group (22.92 £ 5.71).
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Figure 4.1. Flow of participants through the study.
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Physical fitness

Effect linear mixed models showed significant group-by-time effects favouring the Kick-Smart
group upon follow-up assessment. Statistically significant improvements were found on the
90° Push-Up Test [adjusted mean difference=8.17 (95% CI, 4.01 to 12.33), p=0.000, d=1.31],
indicating a positive impact on upper body muscular endurance. A significant effect was found
in favour of the control group for the Beep Test (CRF) [adjusted mean difference=—9.16 (95%
CI, —15.77 to —2.55), p=0.008, d=0.89]. No significant effects were found for the Standing

Long Jump (ELP) [adjusted mean difference=—0.02 (95% CI, —.08 to .05), p=0.661, d=0.14].

Wellbeing

No statistically significant results or change scores were found in any section of the Stirling

Children’s Well-Being Scale.

Cognition

Although no statistically significant change was observed in cognition, a small change score
(d=0.23) was observed in the Trail Making Test A, in favour of the control group.

Academic performance

Effect Linear mixed models showed significant group-by-time effects favouring the Kick-
Smart group upon follow-up assessment. Statistically significant improvements were found in
the addition section of the One Minute Basic Number Fact Test (OMBNFT) [adjusted mean
difference=4.74 (95% CI, 2.52 to 6.95), p=0.000, d=1.29]. Additionally, results from
OMBNFT-Multiplication approached significance [adjusted mean difference=1.77 (95% CI,
—.04 to 3.60), p=0.055, d=0.53], showing a medium-sized score change, also favouring the

Kick-Smart group.
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Table 4.4. KICK-SMART Study intervention effects (by treatment group) — All Outcomes (Australia, 2019)

Control Group KICK-SMART % Cohen’
Group d
Measure (n=25) (n=21) Adjusted Difference in Time s
6-week 6-week Change (95% CI)* Effect
Baseline SD posttest SD Baseline SD posttest SD P value Size
Beep Test (laps) 1337 1551 26.88 13.55  22.51 1346 2685 1541  —9.16 (-15.77—-2.55) _ 0.008 0.89
90° Push-Up 7.50 7.83 7.27 6.64 934 9.54 17.27 14.18  8.17 (4.01-12.33) 0.000 1.31
Standing long 1.30 234 1.33 27 1.33 212 1.34 18 ~0.02 (—.08 — .05) 0.661 0.14
Jump (m)
OMBNFT (+) 24.92 519 25.57 575 2292 571 28.31 407 474 (2.52-6.95) 0.000 1.29
OMBNFT (-) 20.26 7.91 22.58 743 2084 8.24 23.43 744 0.26 (—2.40 — 2.93) 0.842 0.06
OMBNFT (x) 18.29 7.96 19.55 610  19.60 8.16 22.63 792 1.77 (.04 - 3.60) 0.055 0.53
OMBNFT (+) 12.22 1033 1291 925 1435 8.48 15.99 879  0.95(1.99 —3.88) 0.518 0.12
E"S‘“Y ¢ 23.01 4.30 22.19 363 23.00 3.91 22.55 439 038 (—1.88-2.64) 0.737 0.03
motion

Positive Outlook ~ 22.51 3.83 22.92 247 2260 3.89 23.39 370 0.38(—1.88 - 2.65) 0.734 0.11
Social 9.98 1.92 10.29 139 10.68 2.27 10.79 231 —0.20(-1.33-.93) 0.726 0.11
Desirability
SSO\:IGBS Total 55 5 762 5542 645 5626 842 56.66 887 049 (-3.78 —4.76) 0.818 0.00
%2112431““‘% 35.97 1053 30.49 9.50  29.37 6.40 25.061 8.63  1.17(-2.90-5.23) 0.566 0.23
;2211];\431““‘% 83.67 2638  62.51 21.15  82.95 3036 64.58 22.66  2.80 (-13.49 — 19.09) 0.731 0.17
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Discussion

The aim of this study was to evaluate the feasibility and efficacy of the ‘Kick-Smart’ program,
for integrating mathematics skills and mental wellbeing into PE curriculum-specific martial arts
lessons in the primary school. Feasibility measures showed that the program was highly
enjoyable for students and rated highly by their class teachers. These results parallel the findings
of other school-based physical activity programs (Mavilidi et al., 2018). Overall, the Kick-Smart
program was delivered as intended. However, the sessions were designed to run for 60 minutes
and, due to timetabling of the school test, the sessions only ran for 40—50 minutes. Additionally,
booking issues with the hall in which the sessions were taught resulted in two sessions being
taught either outdoors or in a small room with inadequate space to complete the activities as
intended. These changes required minor variations to the lessons, as well as creating unsettled
behaviour from students; however, this allowed for an opportunity to run these sessions in a
smaller area (classroom), which proved successful. This, in turn, showed that the program, or
aspects of the program, are able to be taught within regular classrooms, and thus allows for
greater generalisability for teachers wanting to run this program in the future.

The results of this study showed statistically significant group-by-time effects, and effect
sizes favouring the Kick-Smart group in muscular fitness. This aligns with the findings of
Cicovi¢ et al. (2011), who found improvements in repetitive strength (among other areas), in
favour of martial arts participation; and those of Eather, Morgan and Lubans (2013), whose
curriculum-based PDHPE program for Stage 3 primary school children, run once per week for
one school term, also found improvements in muscular fitness. The correlation of these results
further supports the impact that physical activity and martial arts-based intervention programs
can have on the physical fitness of children. These findings are important, as previous studies
have shown an inverse relationship between muscular fitness and cardiovascular disease,

adiposity, and metabolic risk factors in children and adolescents (Smith et al., 2014). Results
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from the Beep Test and standing long jump test showed greater improvements in the control
class. It is noteworthy that the control class participated in their regular PDHPE classes through
the course of the intervention. The control class spent the term performing drills from, and
playing the game of, touch football — which often requires explosive leg strength and
cardiovascular fitness for movements such as jogging, sprinting and dodging — which may
explain the increase in cardiovascular endurance and explosive leg strength seen in the control
class. Importantly, the Kick-Smart class did not experience a deterioration in any of the fitness
assessments.

Although not all areas of the One Minute Basic Number Facts assessment improved to a
statistically significant level, it is important to note that the control class did not experience a
deterioration in any of these areas, and the average score for each improved to a higher level than
the control class, significantly or otherwise. Additionally, the meta-analysis conducted by
Alvarez-Bueno et al. (2017) found that physical activity benefits numerous aspects of academic
achievement, particularly mathematics-related skills, reading, and composite scores in youth.
Albeit the results from the subtraction, multiplication and division sections of the OMBNFT did
not reach significance, the similarity of the findings from this study is noteworthy, as it adds
further support to this field of research and further supports the suggestion that school-based
martial arts or physical activity programs can effectively improve a range of physiological and
academic outcomes in a way that is enjoyable for the students and supported by teachers, which
has been seen in other studies of similar nature (Mavilidi et al., 2020). One may suggest that a
longer intervention may yield statistically significant results in these area.

The program did not have a statistically significant impact on wellbeing, but it is
noteworthy that both classes experienced a deterioration in one area of the SCBWS (Positive
Emotion). As seen in Table 4.3, the Kick-Smart group experienced less of a drop in this area

(—0.45) than the control class (—0.82), which may indicate a positive effect of the intervention.
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Although this is a null finding, it is noteworthy that the majority of the participants scored high
in wellbeing at baseline, which may have acted as a ceiling effect and limited the potential for
further improvements. This is consistent with the ceiling effect explanation for the null findings
for previous child and adolescent physical activity and wellbeing research (Schmalz et al., 2007,
Walters & Martin, 2000) for wellbeing outcomes such as self-esteem. For example, Schmalz et
al. (2007) note that most female participants reported high levels of self-esteem at baseline, thus
decreasing the ability to identify a positive association between physical activity and self-esteem.
A variety of other factors may have influenced the wellbeing of the Kick-Smart participants; for
example, students may have had a negative social experience in their classroom or peer group,
some may have had negative interactions at home, perhaps with parents not supporting or
recognising the child’s own perspective of their current wellbeing — i.e. feeling stressed
(Department of Education and Communities, 2015). Despite these null findings, other studies
have shown that school-based physical activity interventions can positively influence youth
wellbeing (Costigan et al., 2019), which suggests that further research in this area is needed.
Another conspicuous outcome was the cognitive test (Trail Making Test A) resulting in a
small positive change score in favour of the control class. This, again, may be attributable to
activities the control class participated in throughout their school day. As this was such a small

study, a larger study may yield different results.

Strengths, limitations and recommendations

This is a unique and innovative program that specifically integrates physical fitness, wellbeing
and academic achievement within the primary school PDHPE and Mathematics curriculums. The
study used trained assessors and observers for all assessments and observations. Clearly an
additional benefit to school-based curriculum interventions is that unless a child leaves the school
they remain in the study for its full duration; as such, retention rates are expectedly high. There

are some major limitations that should be noted. While results of the study are positive, it is
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worth noting that the program was delivered by the researcher, a qualified primary school
teacher, with several years teaching experience and extensive martial arts knowledge. Further
studies will need to evaluate the effectiveness of classroom teachers in delivering the program to
assess both the sustainability and useability of the program in the school setting. The single
biggest barrier to the integration of this program may be teachers’ own beliefs, perceptions and
attitudes towards martial arts. It has been shown that social support provided by classroom
teachers arbitrates changes in children’s physical activity behaviours. It therefore seems
imperative that teachers have input into the planning of subsequent studies. Indeed, a recent
systematic review has highlighted the need for teachers to act as agents of change and to be
involved in the delivery of subsequent programs to improve the cost effectiveness, sustainability
and feasibility of programs (Erwin et al., 2012). A key part of this will need to be gaining an
understanding of teachers’ beliefs, perceptions and attitudes towards martial arts and the
integration of such into school settings. Furthermore, professional learning focusing on up-
skilling teachers in this area will be needed. It is possible that factors outside the intervention
may have been responsible for the greater increase in the 20 m repeated shuttle run test results
among participants in the control group from baseline to follow-up. Despite this being a group
RCT, the intervention was carried out in a single school and the analysis could not take into
account clustering. While the authors cannot be sure as to why there was a greater improvement
among the control group, it is worth noting that the control group were participating in regular
PDHPE lessons, which were based on touch football. Activities from these sessions may or may
not have influenced the cardiorespiratory endurance of the control group.

It is important to note that many interventions do not last beyond the study period. In efforts
to increase ecological validity, providing teachers with training and professional learning may
be of use, so that they may continue to deliver lessons that integrate martial arts and physical

activity in a flexible way that can be adjusted to the needs of their class. Insufficient time, limited
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professional development opportunities and access to resources have been reported by a group
of teachers as the main barriers to providing classroom-based physical activity to Australian
students (Macdonald et al., 2019). The successful integration of multiple Key Learning Area
outcomes into a single program, such as the Kick-Smart program, may be an effective approach
to addressing the issue of over-crowded curriculums, and improving physical fitness throughout
the school week (Mavilidi et al., 2018).

Based on the flow of the program, and feedback and discussions with teachers and
researchers, it may be useful to program the lessons to run for a maximum of 45-50 minutes,
rather than the originally intended 60 minutes. This may be more applicable for primary school
settings, as it may fit within timetable teaching sessions with greater ease. A further
recommendation may be to utilise a different measure of wellbeing in future studies, as this did

not yield any significant results.
Conclusions

Preliminary findings indicate that Kick-Smart is feasible for delivery in primary schools, and is
effective for improving fitness and mathematics outcomes. Building further support for
effectiveness of Kick-Smart via a larger RCT in varied locations and school settings is

recommended.
Practical implications

e Martial arts may be a viable catalyst to improve fitness and academic outcomes in school-

aged children.

e A school-based martial arts program that targets NSW Syllabus outcomes can be enjoyable

for children.

e Teachers may be willing to implement a school-based martial arts program in their schools

and classrooms.
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e Teachers may view martial arts as a valuable topic to include in schools and classrooms.
Other information

Ethical Approval

This study was approved by the Human Research Ethics Committee at the University of

Newecastle, Australia. Approval number: H-2019-0057.
Protocol

The protocol for this trial is currently unavailable.
Funding

This project did not receive any external funding.
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Chapter 5. Study 3 — The Kick-Smart Homework Program

5.1. Introduction to paper

The Kick-Smart program, as discussed in the paper presented in the previous chapter (Burt et al.,
2021), demonstrated feasibility and efficacy in a primary school setting, producing positive
increases in physiological and academic outcomes. Based on the literature review and this pilot
study of the Kick-Smart program, as well as evidence supporting the utility of homework in
academic success (which will be outlined in the following paper), a homework-based version of
Kick-Smart was developed, implemented and assessed for feasibility and efficacy. The following
research study outlines this process and the results from the study.

Burt, L. D., Riley, N., & Eather, N. (Submitted 1 March 2023). The Kick-Smart Homework

program: the implementation and assessment of a martial arts-based homework program

integrating mathematics and physical fitness for primary school children. Education 3-13

(Under review).
5.2. Statement of contribution of others
By signing below I confirm that Mr Louis Burt contributed substantially in terms of study
concept and design, data collection and analysis, and preparation of the paper/publication entitled

The Kick-Smart Homework program: the implementation and assessment of a martial arts-based

homework program integrating mathematics and physical fitness for primary school children.
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Abstract

Background: Overall mathematics performance amongst 15-year-old Australian children has
decreased since 2003, as has the number of top-performing students in mathematics between
2012 and 2018. Most Australian children aged 5—17 years also lack the fundamental movement
skills (FMS) required to successfully participate in a range of physical activities and sports.
Consequently, novel and engaging opportunities for children to develop mathematics skills and
FMSs are needed. A previous school-based physical activity program (Kick-Smart) effectively
combined martial arts and mathematics skills to target improved academic and fitness-related
physiological outcomes in primary school children. Extending this program using the lens of the
socio-ecological model, the Kick-Smart homework program was designed to further engage
children in an enjoyable martial arts-inspired FMS and mathematics learning program outside of
school hours.

Objective: The primary objective of this study was to determine feasibility and efficacy
of Kick-Smart homework program.

Method: A single Stage 2 primary school class was recruited as a convenience sample

(NSW Australia), with consenting students (mean age=8.86) randomly assigned to the six-week
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Kick-Smart homework program (n=13; mean age=8.9), or active control group (n=13; mean
age=8.82) who continued with their regular school homework schedule.

Measures: A modified version of the Programme for International Student Assessment
scales; One Minute Basic Number Fact Test; Trail Making Test; 20 m repeated shuttle run test;
standing broad jump; 90° push-up test; and Test of Gross Motor Development (3™ ed.) was
administered at baseline and post-intervention (January 2021), along with student focus group
interviews.

Results: Feasibility results show poor retention at follow-up (15.38%) and limited
adherence to the Kick-Smart Homework program, indicating that this program may not be
feasible for use in primary schools without additional implementation strategies. Participant
focus group interviews provided positive feedback about the program and insights into lack of
engagement, including limited family support.

Conclusion: Feasibility was not demonstrated during the implementation of a martial arts
inspired home learning program in this primary school setting, with further consideration of the
suitability of the content, implementation strategies, and home support required for future

program design.
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Introduction

Background

A recent Organisation for Economic Co-operation and Development (OECD) publication
highlighted that the performance of Australian school students’ performance in mathematics has
been in decline since 2003 (OECD, 2019). This trend continued between 2012 and 2018, with
declines also noteworthy among top-performing students in both mathematics and science
(Schleicher, 2019). In 2018, Smith et al. (2018) from the Australian Government’s Office of the
Chief Scientist suggested that mastery-focused mathematics pedagogy (in contrast to
performance-focused) was a key factor in improving Australian children’s mathematical
abilities, in conjunction with teachers who are genuinely passionate and enthusiastic about the
teaching and learning of mathematics. There is a clear need for new strategies to address the
enduring decline in student performance in mathematics, especially strategies that influence
students’ willingness to participate in mathematics and drive teachers’ enthusiasm for the
teaching of mathematics. Further to this decline in mathematics, Australian students in general
currently lack proficiency in Fundamental Movement Skills.

Fundamental Movement Skills (FMS) can be described as the foundation for specialised,
sport-specific movement and are commonly categorised into two subgroups: locomotor skills
(e.g., running, hopping, jumping etc.) and object-control skills (e.g., throwing and catching)
(Goodway et al., 2019). Previous research has shown that FMS competency is more effectively
improved through intervention programs than free play and that in general teaching terms,
competency can be increased through a game-centred approach that incorporates explicit
instruction, effective assessment and quality feedback (Barnett et al., 2016; Logan et al., 2012).
It is noteworthy that a systematic review conducted by Tompsett et al. (2017) found that the most

successful interventions were taught in conjunction with at-home practice. Further to this, a
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previous systematic review (See Chapter 3) conducted by the research team highlighted that no
previous MA program has included a homework component.

FMS competency has strong positive links to a healthy, active lifestyle in children and
adolescents, which has been shown to confer multiple health benefits (e.g., healthy self-concept,
reduced sedentary behaviour, high levels of cardiorespiratory fitness, and a healthy weight status)
(Veldman et al., 2021). Not only do FMS innately support physical activity (PA) while being
performed, but FMS competency provides a solid foundation of skills which an individual can
apply in a wide range of sports and PAs (Hulteen et al., 2018). Research evidence has shown that
FMS proficiency is also linked to one’s future participation in and enjoyment of sport and PA
(Behan et al., 2022). Furthermore, current research suggests martial arts participation may
positively influence the development of children’s motor skills (Li et al., 2022). Despite this
knowledge, FMS proficiency among children and adolescents in Australia is very low (Hardy et
al., 2017). In fact only 21-40% of the youth population in Australian demonstrate FMS mastery
(Active Healthy Kids Australia, 2018).

Similarly, the 2022 Active Healthy Kids Australia Report Card rates the PA levels of
Australian children as a D— (with ‘A’ being the highest grade) (Active Healthy Kids Australia,
2022), indicating that less than a quarter of all Australian children meet the national guidelines
for the recommended daily level of PA of 60 minutes of moderate to vigorous physical activity
(MVPA). Children who are inadequately active miss out on the impactful and diverse benefits
associated with engagement in regular PA, including lowered risk of non-communicable diseases
such as diabetes, stroke and heart disease, reduced symptoms of depression and anxiety, as well
as enhanced thinking and learning and overall wellbeing (World Health Organization, 2020). PA
interventions have shown success in improving a range of physiological health outcomes in
school aged children, such as cardiorespiratory fitness (Braaksma et al., 2018), muscular

endurance (Burt et al., 2021) and bone health (Shin et al., 2011); psychological outcomes such
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as greater self-efficacy (Baiocchi et al., 2017) and reduced aggressive behaviour (reactive and
proactive) (p=<0.001), delinquent behaviour (p=0.033), anxiety/depression (p=0.001) and
attention problems (p=<0.001) (Fung & Lee, 2018); and cognitive outcomes including
performance in colour-word test scores (Cho et al., 2017), processing speed (Harwood-Gross et
al., 2021) and academic performance (Burt et al., 2021).

The New South Wales Schools Physical Activity and Nutrition Survey (SPANS) (Hardy
et al., 2017) reported that in 2015, the median sitting time for children and adolescents aged
between 5 and 16 was approximately 53% higher outside of school hours. This is concerning,
given that the majority of academic classes in school have children sitting while learning. A PA
program that students could take home with them and that supports learning in core subjects such
as mathematics has the potential to increase daily levels of PA and improve FMS, and may make
the most of a ‘critical window’ of opportunity (Stanley et al., 2013) for after-school PA (3.30 to
6.00pm) and address current trends in sedentary time. This is concurrent with the assertions of a
recent systematic review that suggests that active homework has the potential to meet various
academic and physical outcomes, but that further strategies and research for student engagement
in physical active homework are required (Bailey et al., 2022).

Martial arts is a PA which has also been linked to improvements in academic outcomes
such as mathematics performance (Burt et al., 2021), psychological outcomes such as generalised
self-efficacy (Baiocchi et al.,, 2017), and physiological improvements including posture
correction (Byun et al., 2014), bone health (Shin et al., 2011) and functional abilities (Cicovi¢ et
al., 2011). However, to our knowledge, no martial arts interventions have combined martial arts-
based PA with the practice of FMS and basic mathematics skills in the form of a homework
program for children. The physical aspects of martial arts training lend themselves to be linked
to school curriculum outcomes, while the novelty of martial arts-based activities provides a fun

and engaging alternative to generic physical activity options.
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The socio-ecological model, originally developed and theorised by psychologist Urie
Bronfenbrenner (Bronfenbrenner, 1977, 2000) provides a framework that recognises that the
individual has a bilateral relationship of influence with a complex range of social and
environmental factors. These factors are found in the individual’s microsystem (e.g., personal
relationships and immediate surroundings), mesosystem (e.g., school, church, neighbourhood),
exosystem (e.g., community contexts and social networks), macrosystem (e.g., cultural, societal
and religious influences), and lastly the chronosystem (e.g., internal and external elements of
policy, history and time) (Kilanowski, 2017). From the practical perspective of an educator, this
can be likened to the phrase ‘It takes a village to raise a child’. While it is impossible for a teacher
to impact each of the student’s socio-ecological ‘systems’, integration of homework may be a
way for teachers to impact more than the microsystem of their individual relationship with the
child in the school setting. This program aims to incorporate findings from previous research
surrounding physical activity-based homework, such as that of Kadpa et al. (2022). An engaging
homework program that integrates physical activity and mathematics, and involves working with
others (e.g., throwing and catching), has the potential to affect the student’s mesosystem by
involving family, friends and their neighbourhood. For example, if students live near their
classmates in the community, they may be able to participate in, or at least be surrounded by
others who are participating in, such a program outside of school hours. This in turn may lead to

greater engagement in not only the program, but physical activity and mathematics in general.

Objectives

The primary goal of this study was to determine the feasibility of a novel home learning program
focusing on martial arts-inspired exercises and mathematics. Secondary outcomes were also
assessed to provide insights regarding the impact of the program on levels of physical fitness,

FMS, attitude towards mathematics and executive function in participating children.
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Methods

Ethical Approval

This trial was registered with the Australian New Zealand Clinical Trials Registry
(ACTRN12621000522819) and approved by the Human Research Ethics Committee of the
University of Newcastle, Australia (H-2017-0322) and NSW State Education Research

Applications Process (SERAP).

Participants and Setting

The study took place in Term 1, 2021, at a single public primary school in New South Wales,
Australia. The school principal was contacted by email and provided with information
statements and consent forms for themselves, teachers and student/parents to review before
providing consent for their school to be involved in the study. The principal then passed these
forms on to the relevant teaching staff to review and provide consent. Participants were eligible
for the study if they were currently in Stage 2 of schooling (Grade 3 and 4) and enrolled in a
mainstream class in the participant school with no medical condition impacting participation.
Following this, a member of the research team presented an overview the program to each
of the three eligible classes and handed out participant information and consent letters for
students to take home to discuss with their parents. The students were provided with several

reminders from the research team to return their consent form if they were willing to participate.

Participant numbers and randomisation

The planned participant numbers of this trial were based on the collective number of students in
the three participating classes at the recruited school. A randomisation envelope was prepared
and a blinded independent third party was to allocate the two classes into one of the two groups.
Randomisation by class was to be completed following baseline assessments in November 2020,

with the three classes allocated into either control. Due to COVID-19 restrictions, the study was
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put on hold until January 2021. The number of participants in either the control class or the
treatment classes was based solely on the number of students who were permanent members of
those classes throughout the regular school day. Students were allocated to test or control
conditions at an individual level, with names being drawn out of a hat and the first 13 participants
being assigned to test conditions, with the remaining 13 participants assigned to control
conditions. The randomisation process was organised by a member of the research team writing
each participant’s name on separate, identical pieces of paper, folding them in half and placing
them in the hat. A second, blinded research team member drew the names out one at a time until
each student was individually drawn and assigned to test conditions. Participants were not

blinded to conditions, nor were assessors.

Kick Smart Homework Program

This pilot randomised control trial integrated mathematics and FMS (in the form of basic martial
arts techniques) tasks to be conducted at home. Based on the results of previous trials from
authors of this paper (Burt et al., 2021; Riley et al., 2017), who all hold qualifications in primary
education, physical education and/or martial arts instruction, this intervention extends those
programs outside of school hours, and therefore further examines the potential of martial arts to
motivate and engage students both academically and physically. While previous research has
shown longer (>15weeks) physical activity-based interventions yield larger effect sizes (ES)
(ES=0.76), the literature states interventions shorter than 8 weeks may be feasible, effective and
inexpensive alternatives that still deliver moderate to high effect sizes (ES=0.68). The duration
of the program was based on this information (Kang et al., 2009). The program required
participants to complete 3x10-minute home sessions per week, over a six-week period in Term 1,
2021. The basic martial arts and fitness activities were specifically chosen by the research team,
as they are simple body-weight exercises recommended for children. Exercises involved core

fitness activities such as squats, star jumps, chair dips, push-ups etc., and variations of such
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activities, to reflect movements commonly seen in martial arts. The stage-specific mathematics
component focussed on procedural fluency, such as skip counting (See Figure 5.1). The control
group continued with their regular school homework program, if any was set by the teacher, such

as writing out spelling words or completing mathematical equation work sheets.

A) Skip-Counting + Kick-Smart Activity (30 secs) B) FMS Activity (30 secs)

2x Double foot rope skip Underarm throw
4 x Squat Kicks Underarm throw
6 x Hover and punch (alternate arms) Kick
8 x Push-ups OR Kneeling push-ups Kick
10 x 5 m shuttle run Kick

Figure S.1. Activity comparison.

Assessments
Primary Outcome — Feasibility

Feasibility was evaluated by examining the following aspects of implementation:

i) Recruitment: This was reported as the number of students who returned a signed
participant consent form, as a percentage of the total number of student asked to participate.

ii) Adherence: Students filled in and returned a logbook. This logbook included the
instructions for each of the 18 ten-minute sessions, as well as a ‘checklist’, which acted as a
fidelity measure and provided an overview of their feelings towards the program. The overview
included the following questions/statements:

- Who participated with me?

- How much did you enjoy your homework today?
- Activities completed (fidelity measure)

- Things I need to keep working on

- Comments and feedback

115



iii) Retention: Data regarding the number of students who completed the entire program
and the number of students who completed both baseline and follow-up assessments.

iv) Program evaluation and satisfaction: As part of the follow-up assessments, the 13 test
group participants participated in a single focus group interview asking purpose-designed
questions relating to enjoyment and adherence. This assessment was created and implemented
for the treatment group as a response to issues arising from students’ ability to interpret and
respond to a written questionnaire. This was video-recorded and transcribed by a member of the
research team. The transcription was then coded and analysed for recurring themes. However,
due to this focus group not being included in the original design of the study, little theoretical or
practical preparation was able to be put into its development. Results from this focus group have

only been included to support other findings.

Secondary Outcomes — Efficacy

The following assessments were conducted at the school at baseline by two members of the
research team the week prior to the intervention, and at follow-up (one week after the six-week

intervention).

Physical fitness

The following three measures were used to assess physical fitness, using standard testing
procedures: 20 m repeated shuttle run test (cardiorespiratory fitness); standing broad jump
(explosive leg power) (Henriques-Neto et al., 2020); and 90° push-up test (muscular endurance)

(Henriques-Neto et al., 2020).

Measurement of Fundamental Movement Skill (FMS)

Children’s FMS competency was assessed using the protocols for locomotor and object-control
skills as described in the Test of Gross Motor Development-Third Edition (TGMD-3) (Webster

& Ulrich, 2017). This validated assessment was designed to to measure the gross motor
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functioning in children aged 3—10 via the assessment of 3—5 key skill components for each FMS.
Due to time constraints commonly reported as barriers when administering the TGMD-3, a brief
version was adopted, as per previous validated research ) (Brian et al. 2021; Duncan et al. 2022).
After watching a demonstration of each skill, children were individually filmed performing two
attempts of the locomotor skills — gallop, hop, skip, and jump — and the object control skills —
kick, catch, and underhand throw (TGMD-3) — by assessors blinded to treatment condition.
Following this, the performance components of each skill were scored as present (‘1°) or absent
(‘0%) for both trials by independent coders. Scores for each trial were summed to give total
component scores, which were then added to give total skill scores. Aligning with the methods
used by Cliff and associates (Cliff et al., 2012), the proportion of children exhibiting mastery
were calculated (defined as exhibiting all skill components during both trials, e.g., kick=8/8) and
advanced skill proficiency (defined as exhibiting ‘all’ or ‘all but one component’ during both

trials, e.g., catch >5/6) for each skill.

Cognitive Assessment

Executive function: The Trail Making Test (TMT) is a measure of visual attention, speed,
scanning, speed of processing and mental flexibility and is a validated cognitive test, commonly
used for children (Espy & Cwik, 2004). It involved a two-part visual task (Trail A and B) where
participants were required to, first, draw a line from one point to the next as quickly as possible
to connect numbers in ascending order (e.g., 1-2-3-4 etc.); and, second, draw a line from one
point to the next as quickly as possible to connect both numbers and letters in an ascending and
alternating order (e.g., 1-a-2-b-3-c-4-d etc.) The task was timed and errors recorded, with lower
scores indicating greater cognitive performance. Aligning with previous studies (Burt et al.,
2021; Reitan, 1958), three scores of cognitive flexibility were determined: 1) time to complete
‘Trail A’ was subtracted from the time to complete ‘Trail B’ (B-A); 2) time to complete ‘Trail

B’ was divided by the time to complete ‘Trail A’ (B/A); and 3) time taken to complete ‘Trail B’.
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Mathematics performance

Student self-efficacy and engagement in mathematics was measured using a modified (stage
appropriate) version of the Programme for International Student Assessment (PISA) scales.
Note: This assessment was not completed as intended. Further details are provided in ‘strengths
and limitations’ section. Students also completed the four (4) columns (addition, subtraction,
multiplication and division) of the One Minute Basic Number Fact Test (OMBNFT). Students

were allowed one minute per column, with a short break (20-30 seconds) in between columns.
Statistical analysis

The analyses of efficacy outcomes were performed using IBM SPSS Statistics version 20 and all
variables were checked for normality and missing values. Data are presented as mean scores (and
standard deviation: SD) for continuous variables. Linear mixed models were used to assess all
outcomes for the impact of group (Kick-Smart vs control), time (treated as categorical with levels
at baseline and six weeks) and the group-by-time interaction, with these three terms forming the
base model. Mixed models are robust to the biases of missing data and provide appropriate
balance of Type 1 and Type 2 errors (Mallinckrodt et al., 2004). Mixed model analyses are
consistent with the intention-to-treat principle, assuming the data are missing at random (White
etal., 2012). Cohen’s d was also calculated, and interpreted as follows: d=0.2, ‘small’ effect size;
d=0.5, ‘medium’ effect size; and d=0.8, ‘large’ effect size (Vacha-Haase & Thompson, 2004).

The qualitative data from the focus group interview was interpreted using thematic analysis.
Results

Feasibility

Recruitment

Four schools in the local area were invited to participate in the study. One school accepted this

invitation. Seventy-one students at the recruited school were deemed eligible and invited to
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participate. Of the total number of students, 26 returned permission slips (recruitment=36.62%).
Participants were then split into test (n=13; Male=4, Female=9), or control (n=13; Male=4,
Female=9) conditions. The test group consisted of seven Year 3 and six Year 4 students, and the
control group consisted of six Year 3 and seven Year 4 students.

The school at which this study was undertaken has a relatively high Family Occupational
and Education Index score (>150), according to their publicly available 2021 Annual Report.
This score as well as other indicators from this report indicate that the school is located in an
area of low socio-economic status (SES). Furthermore, the school report states that 26.15% of
Year 3 and Year 5 students achieved in the top 2 bands of The National Assessment Program —
Literacy and Numeracy (NAPLAN) Reading, and 11% of Year 3 and 10% of Year 5 students
achieved in the top 2 bands of NAPLAN Numeracy. This report has not been referenced, in order

to maintain site and participant anonymity.
Adherence

Of the 13 students in the Kick Smart group, only two (15% adherence) returned completed
weekly sign-off sheets. Of these two returned documents, neither indicated completion of each

session as intended (e.g., missed sessions or did not complete all activities in the session).
Retention

All participants (n=26) completed some baseline assessments. Most participants (n=25)
completed some follow-up assessments. One participant was absent for all follow-up
assessments. Due to school and class scheduling, baseline and follow-up assessment data was
collected over the space of several days (e.g., fitness tests were completed on a separate day to
the mathematics assessment). Subsequently, student absence resulted in some students

completing some baseline and follow-up assessments and not others.
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Program evaluation and Satisfaction: Focus Group Results

Several trends emerged from focus group responses. The first of which being that many students
were somewhat unsure of what was expected of them. After being asked ‘Did you understand
what you were expected to do to complete the program?’ three students replied with ‘Sort of...’
Another trend emerged for the question ‘Was it hard to get someone to help you at home?’ Five
participants raised their hand to indicate that they had trouble with this.

C2: ‘My dad was at work, my mum was at work, my sister had a baby to put to sleep.’,

C4. ‘...my dad was always on the couch watching TV, and never does anything with me...

and neither do my brothers.’

C7: ‘My mum was busy cooking. My dad was busy doing work... and my sister was... just

didn’t want to help me’

C13: It was hard for me cause mum has to cook dinner, and sometimes she doesn’t know how
to [inaudible], and, umm, [both brother’s names] are useless, ‘cause they’re stupid... |
asked [brother’s name] how to do it, but he just hates me... and then dad — by the time he

gets home, he just starts watching the news in case COVID got a bit worse or something.

This indicates a trend that many students who did not complete the entire program had a lack of
support from their family. This lack of family support is further highlighted by a response to the
question ‘If you had any questions during the program, what were they?’ from another participant
who did not complete the entire program:

C5: ‘I didn’t understand the ten times tables.’

Interviewer: ‘The ten times tables? Alright. Did you ask anyone about how to...’

Cs: ‘Yes, I asked my mum and dad and they said they didn’t know, and my little brother was
the same [inaudible]. My big sister was just sittin” down watchin’ TV. She don’t want to

help.’
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Interviewer: ‘Alright, so you asked you family members, but they didn’t know their ten times

tables, so they couldn’t help you?’

Cs: [Nods in agreement].

A positive observation was also made in relation to the question ‘After completing the Kick-
Smart program, do you think you are more active now? What extra physical activity do you do
now, if that’s the case?’ Many participants, even those who did not complete the program in its
entirety, suggested that they were more physically active now. Participants provided activities
that they were more involved with now, such as ‘Play[ing] outside more’ and ‘running around
outside’. One student stated that they now played with their dog more, ‘instead of playing [their]
Xbox all the time’. One of the participants stated they practise some of the Kick-Smart activities
with the ‘neighbour who brings their kids over’. A further observation was made in relation to
the question ‘After completing the Kick-Smart program, how do you feel about completing
maths work?” Many of the participants felt ‘a lot better’ about completing mathematics work.

C9: ‘Um, I just...I’m more excited to do it.’

Interviewer: ‘More excited?’

C9: ‘I used to think I didn’t really like it before, but now doing its more fun.’

Interviewer: ‘Fantastic. So the Kick-Smart program made maths more fun. Is that right?’

C9: ‘Yep!”

Another student stated:

C7: ‘It made it easier.’

Interviewer: ‘It made it easier? Why did it make it easier?’

CT7: ‘Because there is a lot of maths things in the thing, so I know more about my times

tables.’
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Although retention rates were low, most students indicated some level of participation, and

commented positively towards the content they had experience with.

Secondary Qutcomes (Efficacy)

Physical fitness

For cardiorespiratory fitness, results do not indicate any significant effect (d=—0.19; p=0.999).
The explosive leg power measure showed a small but non-significant treatment effect (d=0.26;
p=0.567). Muscular endurance showed a large but non-significant treatment effect (d=0.61;
p=0.486).

Measurement of Fundamental Movement Skill (FMS)

The following measures showed a small but non-significant treatment effect: TGMD-3 (gallop)
(d=—0.30; p=0.865), TGMD-3 (hop) (d=0.40; p=0.803), TGMD-3 (skip) (d=0.26; p=0.929),
TGMD-3 (jump) (d=—0.31; p=0.776), TGMD-3 (over-arm throw) (d=—0.20; p=0.404). TGMD-
3 (catch) showed a medium but non-significant treatment effect (d=—0.61; p=0.438), as was the

same for TGMD-3 (under-arm throw) (d=—0.53; p=0.764). TGMD-3 (kick) showed a large but

non-significant treatment effect (d=0.80; p=0.244).

Cognitive Assessment

Trail Making Test-A showed a small but non-significant treatment effect (d=0.30; p=0.858) and

Trail Making Test-B showed a medium but non-significant treatment effect (d=0.69; p=0.455).

Mathematics Ability

One section (multiplication) of the One Minute Basic Number Fact Test showed a small but non-
significant treatment effect (d=-0.21; p=0.909), while the division section showed a medium but

non-significant treatment effect (d=—0.67; p=0.369).
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Table 5.1. Participants’ scores at baseline and follow-up and ANCOVA results and effect sizes for all measures (Australia, January-March 2021)

Study Baseline Follow-up ANCOVA results
Component Group N Mean SD Mean SD (F-Value) p-value Cohen’s d
Beep Test Intervention 9 10.636 5.39023 12.2727 6.29430
Control 10 9.2000  2.85968 12.0833 6.58453 0.000 0999 0.19
90° push-up Intervention 11 20.2308  11.52645 26.2000 38.46089
Control 10 16.7000  9.25023 13.9091 7.11975 0.507 0486 0.61
Standing broad jump (in cm) Intervention 11 105.8462 20.24782 118.6364 25.43727 0.342 0.567 0.26
Control 10 117.7000 25.97456 128.4545 23.47920 ’ ’ ’
OMBNEFT (+) Intervention 11 15.1538  6.47876 15.8182 6.69056 0.388 0.541 —0.16
Control 10 18.0000  7.78888 20.0833 8.01655
OMBNET (-) Intervention 11 10.9231  3.37791 10.4545 5.7334 B
Control 10 12.3000  6.97695 11.0833 8.00521 0145 0708 0.12
OMBNEFT (x) Intervention 11 3.6154 3.96943 6.6364 4.69623 0.013 0.909 -0.21
Control 10 6.8000 5.57375 9.2500 6.32635
OMBNEFT (+) Intervention 11 1.9231 2.13937 3.7273 4.02718 0.848 0.369 -0.67
Control 10 4.4000 3.86437 8.3333 7.37728
Trail Making Test-A Intervention 11 39.9869  16.77590 35.8182 8.08531 0.033 0.858 0.30
Control 10 41.3750 14.29441 38.2000 14.54666
Trail Making Test-B Intervention 11 126.8754 58.69896 121.9691 62.60636 0.583 0.455 0.69
Control 10 149.6270 54.60430 120.1600 71.07464
TGMD-3 (run) Intervention 11 8.0000  0.00000 7.5000 0.79772
Control 11 7.9091 0.30151 6.6364 1.50151 3629 0.073 1.10
TGMD-3 (gallop) Intervention 11 7.0000 1.34840 7.4167 0.90034 B
Control 11 7.0000  0.89443 7.4545 1.03573 0.030 0.865 0-30
TGMD-3 (hop) Intervention 11 5.5000  2.46798 6.5000 1.31426
Control 11 6.4545 1.36848 6.7273 1.10371 0.064 0.803 040
TGMD-3 (skip) Intervention 11 4.3333 1.55700 4.5833 1.44338
Control 11 43636  0.80904 4.7273 .90453 0.008 0.929 026
TGMD-3 (jump) Intervention 11 7.1667 2.03753 7.1667 1.11464 _
Control 11 7.0000 1.84391 7.3636 .80904 0.084 0776 031
TGMD-3 (catch) Intervention 11 4.5833 1.31137 5.1667 0.83485 0.630 0.438 —-0.61
Control 11 4.9091 1.51357 5.5455 1.03573
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Study Baseline Follow-up ANCOVA results

Component Group N Mean SD Mean SD (F-Value) p-value Cohen’s d

TGMD-3 (kick) Intervention 11 6.1667 1.74946 6.9167 0.90034 1.451 0.244 0.80
Control 11 5.9091 2.25630 6.4545 1.69491

TGMD-3 (over-arm throw) Intervention 11 5.5000 1.73205 6.4167 1.78164 0.731 0.404 —-0.20
Control 11 5.1818 1.77866 6.8182 1.32802

TGMD-3 (under-arm throw) Intervention 11 6.2500 1.35680 6.2500 1.95982 0.093 0.764 —-0.53
Control 11 5.9091 1.51357 6.3636 1.68954
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Discussion

The aim of this feasibility study was to develop, implement and evaluate a martial arts-based
homework program that focused on developing mathematics and FMS in school-aged children.
It was hoped the novelty of martial arts training would influence student engagement in the
program. While enthusiasm was shown towards the program and all of its components by all
participants at the outset, retention and adherence rates diminished irrespective of initial
participant interest. Due to the inherent danger of practising martial arts unsupervised, the
content of the program was significantly modified to incorporate safe martial arts-‘inspired’
movements rather than martial arts techniques that the students may have been expecting to
practise, based on their prior knowledge of martial arts from various influences such as comics,
television and so forth. The following sections discuss the feasibility, efficacy, strengths,

limitations and future directions for this study.

Feasibility

Recruitment, retention and adherence levels showed that this program may not be feasible for
use in a primary school setting. Feedback received during the focus group interview with test
group participants provided some insight into reasons behind these results. The majority of
students commented that the sections of the program that they did interact with were enjoyable.
One student noted that it gave them ‘something [to do] besides X-Box’ while another stated it
was ‘easier’ than other homework ‘because [they] didn’t have to write’. Other reasons for
enjoyment included the use of soccer balls, and the novelty of incorporating movement into
mathematics. This is consistent with the results of other studies such as the work of Riley et al.
(2017), whose participants also stated that they enjoyed being ‘free’ and ‘outdoors’, and that
the combination of ‘being active’ and doing mathematics ‘makes it more fun’ (Riley et al.,
2017). Students also commented on their low adherence, and that a lack of family support or

involvement was a common factor. This is consistent with the findings of Eather et al. (2013),
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whose physical fitness intervention also noted low adherence to the home-based component of
their program, and that many students were not supported in the home environment while
completing tasks. Additionally, the program did not align with the homework policy (or lack
thereof) of the school. While the content was directly linked to age-appropriate curriculum
outcomes relevant to the participants, the absence of a clear homework policy (that is upheld

across the school) may have impacted the retention and adherence rates.

Preliminary Efficacy

While the majority of students completed baseline and follow-up assessments, findings should
be interpreted with caution due to the very low adherence rate to the Kick-Smart homework
program, and small sample sizes. Low adherence may be attributed to various factors including
family—teacher communication, video game use and other family influences. For instance,
Kraft and Dougherty (2013) found that family—teacher communication increased the likelihood
of students completing homework by 40%. The research team had no contact with families
after participant information statements were handed out, which may have been a contributing
factor. One topic raised by students in the focus group was the use of video games. The work
of DeVito (2016) states that boys who spent great amount of time playing video games devote
less attention to homework, as do students whose parents reported to being less engaged in their
child’s academic pursuits. Similarly, students with a lack of role model at home are more likely
to spend more time taking care of younger siblings and other home responsibilities (DeVito,
2016). These points or similar were also raised by respondents during the focus group. A full
transcript of this focus group is available upon request. Further to adherence, the New South
Wales Department of Education’s policy for homework in public schools indicates that
homework in primary school is not mandatory, but students may be set various simple tasks
such as reading and writing, or completing some mathematical activities they have learnt at

school (Department of Education and Communities, 2022). The policy does, however, state
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that each school is to develop a homework policy which is relevant to student needs, developed
in consultation with community stakeholders, and communicated to staff students and carers.
The school in which this trial was run could not provide a formal homework policy upon
request, which may support an inconsistent approach to homework among classes. It could be
argued that the students were therefore not familiar with completing homework, particularly

the notion of returning the completed work.

Strengths, Limitations and Recommendations

A strength of this study is that it was implemented at a school in an area with low socioeconomic
status, where students often need access to and benefit from novel and effective learning
programs compared to students from schools within middle to higher income areas (Holsen et
al., 2009; Kim & Quinn, 2013). As can be seen in the school report outlined previously,
demographic information makes this school somewhat of a priority school to implement such
programs.

Recruitment for the study was difficult, with only a single school accepting the invitation
to participate in the study. This may have been due to time constraints faced by these schools,
or a misinformed hesitance to engage in a martial arts-based program. Thus, rather than being
grouped by class, the number of participants in each group was an even split of the total number
of eligible students able to be recruited prior to commencement of baseline assessments. Further
to this, the limited number of participants resulted in a lack of any generalisations being able
to be made.

Due to the change of approach to the questionnaire and the resulting focus group
interview, the analytical approach to the focus group lacked some depth. While the focus group
followed a series of pre-written questions based on the original questionnaire, there was no pre-
determined theoretical framework for the qualitative data and thus the analysis lacked some

structure in relation to official coding of responses. Additionally, the feasibility framework that
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shaped the feasibility results relied partly on participants’ accurate completion of the booklet
that tracked their adherence. While this was explained to participants during the introduction

to the program, participants failed to complete these accurately or completely.
Future recommendations

With such poor adherence, it is recommended that any future studies of this nature incorporate
an implementation framework such as the PRACTIS guide (Koorts et al., 2018). This guide

suggests that the success of physical activity interventions may be improved through

two principles: 1) differences between the research and practice context can be addressed
during intervention development and implementation planning by focusing on system,
delivery personnel, and intervention characteristics; and (ii) early planning for
implementation barriers and facilitators can improve subsequent translation into practice.

(Koorts et al., 2018)

These two principles can be applied to by future studies planning for barriers such as lower
support from the home, through various changes such as a video component to guide
participants through activities, or an online chat group to address questions and problems that
they are facing. This aligns with the socio-ecological model by targeting the home as well as
the school environment. If resources are made available to students and their families to access
at home, this engages with a greater breadth of influential factors in the learners’ contexts,
which is important for behavioural change in both mathematics and physical activity.
Furthermore, the program content should be tailored to suit the school in which it is going to
be implemented, rather than programmed at a standardised level of mathematical competency.

A further suggestion is that it needs to be determined whether the program can be
successfully implemented in schools in similar locations and with similar homework policies

— or lack thereof — on a larger scale rather than a small sample from a single setting.
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Conclusion

Adherence levels results limit the ability to evaluate program efficacy. Feasibility measures
indicate that a martial arts and mathematics homework program may not be feasible. While
some small, medium and large effect sizes were found in Physical Fitness, FMS, Cognition,
and Mathematics Ability, these were all shown to be statistically non-significant. A larger
sample is recommended to investigate a true level of feasibility and efficacy of the program.
Advisory groups should be used to tailor the program to suit the needs of individual schools

and student cohorts if further implementation is to occur.
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Chapter 6. Study 4 — The Kick-Smart Questionnaire Project

6.1. Introduction to the study

The results from the previous three studies indicate that martial arts may be a valuable addition
to western schooling systems. There is a need to gain an understanding of teachers’ beliefs and
views relating to martial arts, particularly in school settings, and the benefits it may provide to
students, to enable any barriers and challenges to implementation in this setting to be addressed.
The following study aimed to understand the views and beliefs of primary school teachers and
High School PDHPE teachers in NSW, Australia. A cross-sectional, online, study-specific
survey developed by the research team was distributed through several mediums outlined in
the following section. The results indicate most responses are quite positively skewed towards
martial arts being introduced into school systems and show that many respondents see the value
that martial arts training can provide to school-aged children.
Burt, L. D., Riley, N., & Eather, N. (Submitted 24 November 2022). Current and pre-service
teachers” views and beliefs regarding martial arts and the inclusion of martial arts in

Australian school settings. Health Science Reports (Under review).
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Abstract
Purpose: This study investigates views and beliefs of current and pre-service teachers
regarding martial arts (MA) and the inclusion of martial arts in schools.

Method.: Participants completed an anonymous, 28-item questionnaire made available
online via Qualtrics (August—-November 2020). Data was analysed using SPSS software to
compare mean scores by sex, and between qualified teachers and pre-service teachers.
Qualitative data in the form of quotes was drawn upon and used to complement the quantitative
results.

Results: Results indicate teachers and pre-service teachers view MA as a worthwhile and
beneficial activity for school-aged students, and support the inclusion of MA into school
settings

Conclusion: These findings may be useful to inform policy and practice in schools, and
the development of teacher education programs, professional development courses, and school-

based education programs utilising MA to meet physical education learning outcomes.

Key words: combat sport, pre-service teachers, questionnaire, curriculum, wellbeing
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Introduction

‘Martial arts’ (MA) is a collective term that encompasses the multitude of combat sports, self-
defence and hand-to-hand combat systems developed and implemented around the world
(Rousseau, 2019). Studies of MA participation have identified a wide range of benefits to
school-aged children. Physiological improvements include increased oxytocin levels
(Rassovsky et al., 2019) and improved increased flexibility, muscular fitness and balance
(Padulo et al., 2014; Vando et al., 2013). Additionally, emerging evidence indicates that MA
may facilitate positive change in psychological (Baiocchi et al., 2017), cognitive (Cho et al.,
2017) and academic outcomes (Burt et al., 2021). Internationally, education systems recognise
the benefits of MA, with countries such as the USA having school wrestling teams and
associated scholarships, while Budo (an umbrella term for traditionalist Japanese MA) is a
mandatory element of junior high-school physical education in Japan (Chambers et al., 2020).
Despite evidence of the positive benefits, some researchers warn against increased
aggression levels and antisocial behaviour among participants (when fighting techniques are
the sole focus, rather than a holistic approach — see Nosanchuk and MacNeil (1989))
(Vertonghen & Theeboom, 2010). Furthermore, fighting skills and violence are often glorified
and propagated in movies, television shows and other popular culture (Lu, 2008b), creating
some unrealistic and/or untrue perceptions of MA as a whole. Thus, the incorporation of MA
into school settings remains a challenge, partially due to school administrators’ and teachers’
safety concerns, their perceptions of MA, and/or a lack of teacher training to deliver MA in an
effective manner that meets curriculum objectives (Akehurst, Southcott, & Lambert, 2020).
Within Australia, the New South Wales (NSW), Australian Capital Territory (ACT),
South Australia (SA) and Victoria (VIC) Department(s) of Education each currently provide
specific safety guidelines and procedures for the teaching of MA within school contexts (NSW

Government, N.D.). The guidelines suggest that MA is acceptable for implementation in both
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primary and secondary schools (assuming the safety guidelines are followed), but it is unclear
whether teachers in these states are aware of these guidelines, and data confirming if and when
MA is used in schools does not exist.

Furthermore, numerous outcomes in both the current Australian Health and Physical
Education curriculum and the NSW Personal Development, Health and Physical Education
curriculum lend themselves to MA (Australian Curriculum, 2015; NSW Education Standards
Authority, 2018). For example, traditional MA often incorporate ethical and social education,
through methods such as meditation and philosophy, discussion, and consistent etiquette
expectations (bowing to each other, showing respect to higher level students and instructors,
and respecting equipment) in addition to physical training (Nosanchuk & MacNeil, 1989). A
number of outcomes from the aforementioned syllabi, associated with physical activity, align
with the foundations on which MA builds on, such as ‘adapting movement skills in a variety
of contexts’ (NSW Education Standards Authority, 2018). For example, in grappling and
wrestling, one must constantly ‘adapt movements and techniques’ so as not to be predictable
and easy to counter. A student of MA must also ‘propose, apply, and assesses solutions to
movement challenges’ (NSW Education Standards Authority, 2018). For example: in
competition or practice, if a certain technique is not effective on one’s opponent/training
partner, one must quickly think of a solution or new technique to perform that will allow for a
solution. In relation to movement patterns, a MA student may ‘create, perform and analyse’
their own kata (sequence of movements, similar to a dance routine) (NSW Education Standards
Authority, 2006).

Since mathematical literacy was first assessed as a major domain in 2003, Australia’s
average score for mathematical literacy has declined by 33 points (equivalent to more than one
year of schooling) (Thomson et al., 2019). Australia is also under-performing in relation to

physical activity, ranking at a tied 32nd place out of 49 countries for its ‘Overall Physical

139



Activity’ grade (Active Healthy Kids Australia, 2018). A systematic review by Watson et al.
(2017) concludes that classroom-based physical activity interventions may offer practical, cost-
effective strategies to increase physical activity levels as well as academic-related outcomes,
particularly for improving on-task behaviour, and consequentially reducing off-task classroom
behaviour and selective attention (Watson et al., 2017). The novel work of Nicholas Riley and
colleagues (2016) investigates this claim, finding that embedding movement-based learning in
mathematics lessons had a significant positive effect on children’s engagement and enjoyment,
without conceding the quality of learning (Riley et al., 2017). A more recent study conducted
by Burt et al. (2021) finds that a school-based martial arts program that embedded mathematics
concepts into martial arts lessons had significant positive effects on physical and academic
outcomes. Additionally, feasibility assessments in this study returned highly positive results
from both student participants and their class teachers relating to perceived benefits and
enjoyment (Burt et al., 2021). Due to an increasingly defined curriculum and increased
accountability for teachers, current teachers are experiencing the overcrowding of Australian
school curriculums (Comber, Woods & Grant, 2017). This presents a need for innovative ways
to help teachers meet demands in a way that is physically and cognitively engaging for children.
The unique and diverse characteristics of MA may present teachers with the ability to integrate
MA into physical education, mathematics or literacy programs while increasing activity levels
of Australian school-aged children, whose activity remains lower than the recommended levels.

In summary, active participation in MA has been shown to provide a wide range of
benefits to school-aged children, including psychological (Baiocchi et al., 2017), cognitive
(Cho et al., 2017) and academic outcomes (Burt et al., 2021), but remains a non-existent or
fringe activity in many schools around Australia. This brings to the fore a need to investigate
the views and beliefs of current and pre-service teachers regarding MA and the inclusion of

MA in school settings.
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Materials and Methods

Survey

The research team consisting of four qualified teachers (two of whom are highly experienced
MA instructors and two highly experienced PDHPE teachers), developed a purpose-designed
questionnaire (for access to full questionnaire, email lead author) to target the study aims. After
both university and NSW State Education Research Applications Process (SERAP) ethics
approval was granted, the survey was then transferred online to Qualtrics and made available
for participants between the August 26 and November 23, 2020. The survey consisted of 9
demographic questions presented in a multiple-choice format, and 19 topic-specific questions
presented in a 5-point Likert scale format, and two open-ended questions. The survey was

separated into the following nine sections:

1. List of definitions

2. Demographic information

a. General demographic information (gender; age; school type; MA experience;
current year of undergraduate study [if applicable], area of education studied
[or studying])

b. Qualified (and practising) teachers (section only accessible to these
participants) (e.g., years teaching experience; public or private school; time
allocated to practical PE in their classroom each week; time allocated to sport

in their classroom each week).

3. School climate (this was only accessible to qualified practising teachers) (3
questions, e.g. To what extent do you believe that behavioural issues (e.g., bullying,

violence, disrespect, vandalism) is an issue in your school?)
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4. Beliefs (12 questions, e.g. I believe the NSW K-10 PDHPE Syllabus lends itself to

the incorporation of martial arts.)

5. Perceived benefits for your students (10 questions, e.g., Martial arts training can

help increase energy levels in children and adolescents)

6. Enjoyment (3 questions, e.g. I believe children and/or adolescents in the class(es) I

teach would enjoy participating in martial arts training)

7. Future plans (6 questions, e.g. In the future, I would be interested in learning how

to incorporate martial arts in a classroom setting)

8. Martial arts topics most beneficial for school students (11 topics, e.g., Learning how

to punch)

9. Concerns and suggestions (Qualitative).

Recruitment and participants

Invitations were sent to principals of independent and public schools (n = 22) in the Greater
Hunter region (NSW, Australia). The questionnaire was also shared to the online student learning
platform for 16 undergraduate physical education teaching courses for the programs: Bachelor
of Education (Secondary) (PDHPE); Bachelor of Education (Early Childhood and Primary);
Bachelor of Education (Primary), at the University of Newcastle, Australia. The questionnaire
was also advertised on six Facebook sites designed for Australian teachers, and undergraduate
teachers to network and communicate (after consent was received from the page administrators).
Additionally, each member of the research team posted the questionnaire on their personal social

media pages (e.g., Twitter, Facebook)

Consent

All participants needed to provide informed consent to complete the questionnaire.
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Analysis

Quantitative data was analysed using IBM SPSS Statistics version 22 (IBM Corp) and
descriptive statistics were explored (means [M], standard deviations [SD]). One-way ANOVA
was used to determine if differences between study outcomes existed between demographic
groups. Qualitative data in the form of quotes was drawn upon used to complement the

quantitative results.
Results
Descriptive Statistics

The descriptive statistics are summarised in Table 6.1. A total of 97 current (37.1%; n = 36)
and preservice teachers (62.9%; n = 61) completed the survey between the dates of August 26
and November 23, 2020; 63.9% (n = 62) female, 34% (n = 33) male. The most common age
group was 18- to 24-year-old, representing 62.9% (n = 61) of participants. The most
represented teacher or undergraduate studying to become such, in this study sample was
PDHPE Teachers (38%; n = 35). Most participants 66% (n = 64) indicated that they had never
participated in any form of MA, and only 3.1% (n = 3) indicated that they had consistently
participated in MA for 5+ years. When asked if they considered themselves to be physically

fit, the majority of participants answered either ‘somewhat agree’ (45.4%; n = 44), or °

strongly agree’ (23.7%; n=23).
Qualified (and practising) teachers

Survey participants were predominantly from public schools, representing 75% of the sample
— indicative of the larger proportion of teachers in the government sector, compared to
independent and Catholic schools — and teachers of Stage 3 (n = 20/36). On average, teaching
experience was 3.63 years (SD = 2.27; n = 16), with only three participants stating that they

had been working for 6—-10 years, or longer than 10 years.
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School climate

Of the 28 practising teachers who completed this section, 60.7% either ‘somewhat agree[d]’
(21.4%; n = 6), or ‘strongly agree[d]’ (39.3%; n = 11) that behavioural issues (e.g., bullying,
violence, disrespect, vandalism) [are] an issue in [their] school. From the same 28 teachers,
82% either ‘somewhat agree[d]’ (42.9%; n = 12), or ‘strongly agree [d]’ (39.3%; n = 11) that
these behavioural issues impact negatively on learning in the classroom. Additionally, teachers
were given a list of potential barriers for teaching martial arts in [their] school and asked to rate
each of them on a 5-point Likert scale as being, or not being a barrier. These barriers were

ranked as shown in Table 6.1.

Beliefs and attitudes towards martial arts; perceived benefits of martial arts training; future

plans; most beneficial martial arts topics, as perceived by participants

Results from practising teachers and preservice teachers indicate a low perception of
Government recognition of MA in NSW schools, with mean a participant score of 2.94 out of
5 (N = 88; SD = 0.864) for item Q17.6 (see Table 2). Most participants reported that MA
training can provide a wide range of benefits to their students, including improved muscular
fitness (mean = 4.34; N = 86; SD = 0.713), improved aerobic fitness (mean =4.22; N = 86; SD

=0.773), and improved mental health (mean = 4.20; N = 86; SD = 0.733). The vast majority

of participants ‘would support the inclusion of MA into the curriculum’ (mean = 4.26; N =

88; SD = 0.864). Most participants 66% (n = 64) have never participated in any form of MA

training, and would not feel comfortable teaching this (mean = 3.15; N = 89; SD = 1.284).
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Table 6.1. Teachers’ rankings of barriers for teaching martial arts their schools

Rank

1

9
10
11

Field
Teachers’ lack of knowledge/skills in teaching martial arts
Not enough training opportunities for teachers
Lack of interest/willingness of teachers to teach martial arts
No time in teachers schedule to explore opportunities for teaching new types of physical education
Insufficient equipment for students to use
Insufficient equipment for teachers to use
Not enough variety of equipment
Teachers’ lack of knowledge/skills in teaching physical education
Damaged and/or poor-quality equipment

Out-dated equipment

Problems scheduling time in appropriate school areas (e.g. basketball court, fields, etc) for each class.

Question: Do you consider any of the following a barrier for teaching martial arts in your school
1=strongly disagree (is not a barrier); 2=disagree; 3=Unsure; 4=somewhat agree; 5=strongly agree (is a barrier)
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Mean
4.46
4.11
3.82
3.79
3.68
3.68
3.57
3.54
3.36
3.36
3.11

Std Deviation
1.05
1.08
1.26
1.11
1.26
1.31
1.27
1.40
1.23
1.23
1.35



Many participants, however, indicated they would enjoy teaching the subject matter to their
students (mean = 3.76, N = 86; SD = 1.073), and would be interested in learning how to
incorporate martial arts into a classroom setting (mean = 4.04; N = 85; SD =0.096), and would
be interested in attending professional development/accreditation to learn how to teach basic

martial arts techniques to [their] students (mean = 3.92; N = 85; SD = 1.003).

Comparison of means — teachers and pre-service teachers

Beliefs

As shown in Table 6.3, there were only two questions with statistically significant differences
between groups. The first being Q17.6: I believe the NSW Department of Education promotes
martial arts as an acceptable in-school sport (p = 0.000). This was the lowest mean score for
both groups. Preservice teacher participants rated higher on this question (Teachers = 2.33;
Preservice teachers = 3.21), indicating they were more likely to have a higher perception of
Government recognition of MA in NSW schools. The second statistically significant difference
was seen in Q17.9: If self defence, or a martial art (of any kind) was introduced to the
curriculum, I would support this (p = 0.031). Both groups, however, scored this section highly
to very highly, having both groups rating >4.2 out of 5. This had the highest mean score for

both groups.

Perceived benefits of martial arts training

Two statistically significant differences were found in his section. The first can be seen in
Q18.3: Martial arts training can improve muscular fitness in children and adolescents (p =

0.039). While this was the highest mean score for both groups in this section, (score >4.2 out

of 5), practising teachers rated this higher (score = 4.58) than preservice teachers (score =4.23).
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Table 6.2 Comparison of means - Teachers and Pre-service teachers

Beliefs

Teacher (n=27) Pre-service teacher

Question Field (n=61)
Mean N SD  Mean N SD Mean N SD Sig.

Total (n=88)

QI7.1: I believe martial arts training has a place in a primary school setting 389 27 1.05 3.62 61  0.80 3,70 88 0.89 .196
Q17.2 I believe martial arts training has a place in a high school setting 400 27 096 387 61 081 391 88 085 .509
Q17.3 I thn}k all primary school-aged students should have the opportunity to try 411 27 097 400 61 075 403 88 082 562
martial arts training
Ql7.4 ; rtt};ntlrl;i?lliln}ggh school-aged students should have the opportunity to try martial 430 27 091 418 61 056 422 83 069 468
Q17.5 I beh.eve the NSW K-10 PDHPE syllabus lends itself to the incorporation of 341 27 105 3.46 61 096 344 88 098 821
martial arts
Ql17.6 I believe th.e NSW Department of Education promotes martial arts as an 233 27 111 321 61 088 294 88 103 000
acceptable in-school sport
Q17.7 Incorporating physical activity of any kind into the instruction of Key Learning
Areas (KLA’s) such as Mathematics or English could be beneficial for students 43327 092 411 61 0.88 418 88 089 291
Q17.8 Incorporating martial arts training into the instruction of KLLA’s such as
Mathematics or English could be beneficial for students 3.89 27 1.0 3.62 61 1.04 3.70 88 1.03 266
Q179 If self-defence, ora martial art (of any kind) was introduced to the curriculum, I 433 27 104 493 61 078 476 838 086 606
would support this.
Q17.10 If self-defence, or a mamgl art pf any kind was introduced to the curriculum, I 271 28 149 334 61 114 315 89 128 031
would be confident teaching this
Q17.11 aAp ;(;};)i(r)l;based martial arts program that addresses PDHPE syllabus outcomes is 407 28 118 3.92 61 082 397 89 095 481
Q17.12 A school-based martial arts program that addresses other KLA syllabus

. . 407 28 112  3.87 61 081 393 89 092 335
outcomes is appealing

Perceived benefits of martial arts training (Each statement began with ‘Martial arts training can...’)

Teacher Pre-service teacher Total
Question Field
Mean N SD  Mean N SD Mean N SD Sig.
Ql18.1 ...help increase energy levels in children and adolescents 431 26 1.09 4.10 60 0.60 4.16 86 0.78 .259

147



QI8.2
Q183
Q19.1
Q19.2
Q19.3
Q19.4
Q19.5

Q19.6
Q19.7

Question

20.1

20.2
20.3

Question

Q22.1
Q222

Q223

...improve aerobic fitness in children and adolescents 427 26 1.15
...improve muscular fitness in children and adolescents 458 26 0.90
...improve mental health in children and adolescents 446 26 091
...improve motivation to exercise in children and adolescents 427 26 1.00

...help children and adolescents feel like they can persevere and accomplish more  4.42 26 0.90

...help children and adolescents feel more motivated at school 423 26 095
...help children and adolescents feel more motivated at school 419 26 0.69
...help children and adolescents get along better with other people in their life

. X 412 26 0.77
(e.g., family, class mates, friends)
...address violent / anti-social behaviour in schools 4.04 26 0.66

Attitudes towards teaching martial arts

Teacher
Field
Mean N SD

I believe children and/or adolescents in the class(es) I teach would enjoy
participating in martial arts training

I believe children and adolescents in general would enjoy participating in martial
arts training

4.04 26 0.96

419 26 0.90

I would enjoy teaching martial arts to students 346 26 1.36

Future plans

Teacher
Field
Mean N SD
In the future, I would be interested in learning how to incorporate martial arts in 412 26 1.03
a classroom setting ’ ’
I would be interested in attending professional development / accreditation to 392 26 132

learn how to teach basic martial arts techniques to my students
In the future, I would be interested in a martial arts-based program that also

improved NSW KLA syllabus outcomes 42726 0.6
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4.20 60  0.55
4.23 60 0.59
4.08 60 0.62
4.12 60  0.69
4.12 60  0.69
3.95 60  0.81
3.97 60 0.76

3.78 60 0.83

3.92 60 0.89

Pre-service teacher

Mean N SD

4.02 60 0.73

4.1 60 0.71

3.88 60  0.90

Pre-service teacher

Mean N SD

4.00 59  0.85

3.92 59 084

3.78 59 0.77

4.22
4.34
4.20
4.16
4.21
4.03
4.03

3.88

3.95

Mean

4.02

4.13

3.76

Mean

4.04

3.92

3.93

86 0.77
86 0.71
86 0.73
86 0.80
86 0.77
86 0.86
86 0.74

86 0.82

86 0.83

Total
N SDb

86 0.80

86 0.76

86 1.07

Total

N Sb

85 091

85 1.00

85 0.86

705
.039
.027
417
.090
166
197

.084

533

Sig.
.908

.610

.094

Sig.
591
974

0.014



Q224

Q225

Q226

If martial arts were introduced into the NSW curriculum, I would outsource the
instruction, rather than teach it myself

In the future I would be comfortable incorporating martial arts in my own
classroom

In the future I plan on participating / training (or continuing) in some form of
martial art (e.g., Boxing, Kickboxing, Wrestling, Jujitsu, Karate, Tackwon-Do
etc)

Most beneficial martial arts topics for children and adolescents

Question

Q23.1
Q232
Q23.3
Q234
Q23.5
Q23.6
Q23.7
Q23.8
Q23.9
Q23.10
Q23.11

Field

Movement / Parkour type activities (e.g., rolling, jumping, vaulting, falling
safely)

Learning how to dodge and block attacks

Learning how to punch

Learning how to kick

Grappling / Wrestling (e.g., how to safely escape if tackled or grabbed)

Teamwork / team building activities among classmates

Wellbeing / ethical discussions at the end of each session, focussing on topics
such as respect, integrity, self-control etc.

Olympic martial arts: Judo, Taekwon-Do & Karate
Learning katas / forms / poomsae (set movement routines)

Meditation / mindfulness

Learning how to use various traditional weapons (e.g., swords, Bo staff, Kali
sticks)

N=Number of responses; SD=Standard Deviation; Sig.=Significance
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3.65 26
3.58 26
312 26
Teacher
Mean N
4.60 25
436 25
3.68 25
3.76 25
420 25
472 25
4.68 25
392 25
3.84 25
448 25
2.88 25

1.09

1.14

1.48

SD

0.58

0.64
1.11
1.13
0.91
0.54

0.63

1.00

1.01

1.48

3.63

3.66

3.39

59

59

59

0.89

0.86

1.13

Pre-service teacher

Mean

4.05
424
3.75
373
3.98
4.44
4.42
3.75
3.64
432

3.10

N
59
59
59
59
59
59
59
59
59
59

59

SD
0.66
0.65
1.08
1.03
0.90
0.68
0.62
1.06
1.05
0.84

1.26

3.64

3.64

3.31

Mean
4.21
4.27
3.73
3.74
4.05
4.52
4.50
3.80
3.70
4.37

3.04

85

85

85

0.95

0.95

1.24

Total

N
84
84
84
84
84
84
84
84
84
84

84

SD
0.68
0.65
1.08
1.05
0.90
0.65
0.63
1.04
1.06
0.89

1.32

.906

.709

352

Sig.
0.000
430
.800
902
317
.071
.089
485
443
460

485



The second significant difference was found in question 19.1: Martial arts training can
improve mental health in children and adolescents (p = 0.027). Again, both rated this section

highly (score 24 out of 5), and following this trend, teachers rated this question higher (score

= 4.46) than preservice teachers (score = 4.08). Although not statistically significant in most
areas, the mean score for the practising teacher group was higher in all 10 questions in this
section, indicating that they may place more value on MA and the benefits they believe it can
provide children and adolescents than preservice teachers do. The attribute with the lowest
perceived benefit was not the same for both groups. The lowest mean score for teachers was
found in Q19.7: Martial arts training can ... address violent/antisocial behaviour in schools
(mean =4.04). The lowest mean score in this section for preservice teacher was found in Q19.6:
Martial arts training can ... help children and adolescents get along better with other people

in their life (e.g., family, classmates, friends) (mean = 3.78).
Attitudes towards teaching martial arts

There were no significant differences between groups in this section. The scores were quite

similar in all questions. All participants agreed that: the students they teach would enjoy
participating in MA (scores >4 out of 5); that children and adolescents in general would enjoy
participating in MA (scores > 4 out of 5). Q20.3 was the question with the lowest mean in this

section for both groups, however, both groups still indicated they would enjoy teaching MA to

students (scores > 3.4 out of 5).

Future plans

A statistically significant difference was seen in Q22.3: In the future, I would be interested in
a martial arts-based program that also improved NSW KLA syllabus outcomes (p = 0.014). In
the top three mean scores given by both groups, two intergroup commonalities were identified.

Both groups had Q22.2 and Q22.3 in their top three highest mean scores (scores > 3.77 out of
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5), indicating a general interest in attending professional learning for MA teaching among both

groups.
Most beneficial martial arts topics

A statistically significant difference between both preservice and practising teacher participants
was found in  “movement/ parkour type activities (e.g., rolling, jumping, vaulting, falling
safely)” (p = 0.000). Both groups’ five highest-rated topics were the same. Teamwork/team
building activities among classmates and wellbeing/ethical discussions at the end of each
session, focussing on topics such as respect, integrity, self-control etc. being the top two
subjects (respectively) for both groups. Meditation/mindfulness, movement/parkour type
activities (e.g., rolling, jumping, vaulting, falling safely), and learning how to dodge and block
attacks were also found in the top five in both groups, but varied slightly in rankings. Both
groups ranked learning how to use various traditional weapons (e.g., swords, bo staff, kali

sticks) the lowest (Teachers = 2.88; Preservice teachers = 3.10).
Comparison of means — sex
Beliefs

Table 6.3 shows a statistically significant difference between male and female participants’
beliefs relating to inclusion of MA training in primary school settings. While both males and
females had a positive skew toward martial arts (scores > 3.58 out of 5), males rated this
question higher (F = 3.59, M = 4.00; p = 0.017). There was a generally high mean score in
favour of providing students in both primary (female = 4.04; male = 4.17) and high-school
(female = 4.16; male = 4.33) settings with the opportunity to try MA training. The lowest total
mean was found in Q17.6: I believe the NSW Department of Education promotes martial arts

as an acceptable in - school sport (female = 3.07; male = 2.77). Although both groups scored

above 2.5, skewing in the direction of positive belief towards this question, there was a level
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of uncertainty around whether the NSW Department of Education promotes MA as an
acceptable in-school sport in both groups. Both participant groups indicated that they would
strongly to very strongly (scores > 4.13 out of 5) support the introduction of self-defence or
MA (of any kind) into the curriculum, however, participants were less confident in their ability

to teach it themselves (female = 3.05; male = 3.32).
Perceived benefits of martial arts training

A statistically significant difference (p =0.001) was seen in question 18.3: Martial arts training
can improve muscular fitness in children and adolescents. Male participants responded more
strongly to this question, but both groups responded strongly to this question (scores > 4.14 out
of 5). Although generally statistically nonsignificant, the ‘male’ means for 9 out of 10 of these
questions were higher than ‘female’. All means were skewed in a way that indicates
participants believe MA training can provide children and adolescents with physiological and

psychological, and social benefits.
Attitudes towards teaching martial arts

No statistically significant differences were seen in this section, however, intergroup difference
in Q20.2: I believe children and adolescents in general would enjoy participating in martial
arts training approached statistical significance (p = 0.051), with the ‘male’ group again

scoring slightly more positively toward this belief. Although still in favour (scores > 3.65 out

of 5), all respondents were less positive toward teaching MA to students themselves.
Future plans

There were no statistically significant differences between groups. A trend was found, with

Q22.1, Q22.2, and Q22.3 all rating the highest among ‘female’ and ‘male’ groups. All

six questions returned means skewed in favour of MA (mean > 3.21).
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Table 6.3 Comparison of means — sex

Beliefs

Question

Q17.1
Q17.2
Q17.3
Q174
Q17.5

Q17.6
Q17.7
Q17.8
Q17.9

Q17.10

Q17.11
Ql17.12

Question

18.1
18.2
18.3

Field

I believe martial arts training has a place in a primary school setting

I believe martial arts training has a place in a high school setting

I think all primary school-aged students should have the opportunity to try martial arts training
I think all high school-aged students should have the opportunity to try martial arts training

I believe the NSW K-10 PDHPE syllabus lends itself to the incorporation of martial arts

I believe the NSW Department of Education promotes martial arts as an acceptable in-school
sport

Incorporating physical activity of any kind into the instruction of Key Learning Areas (KLAs)
such as Mathematics or English could be beneficial for students

Incorporating martial arts training into the instruction of KLAs such as Mathematics or English
could be beneficial for students

If self-defence, or a martial art (of any kind) was introduced to the curriculum, I would support
this.

If self-defence, or a martial art of any kind was introduced to the curriculum, I would be
confident teaching this

A school-based martial arts program that addresses PDHPE syllabus outcomes is appealing

A school-based martial arts program that addresses other KLA syllabus outcomes is appealing

Female
Mean N
359 56
386 56
4,04 56
416 56
350 56
307 56
421 56
364 56
4.14 56
3.05 56
384 56
382 56

SD

0.85
0.82
0.81
0.73
0.89

0.97

0.83

0.96

0.96

1.26

0.99
0.97

Mean

4.00
4.10
4.17
4.33
3.47

2.77

4.27

3.93

447

3.32

4.23
4.19

Male

N

30
30
30
30
30

30

30

30

30

31

31
31

Perceived benefits of martial arts training (Each statement began with ‘‘Martial arts training can...”’)

Field

...help increase energy levels in children and adolescents
...improve aerobic fitness in children and adolescents

...improve muscular fitness in children and adolescents
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Female

Mean
4.06
4.13
4.15

N
53
53
53

SD
0.80
0.83
0.74

Mean
4.35
4.39
4.68

Male

N
31
31
31

Total
SD Mean N SD Sig.
0.79 3.70 88 0.89 .031
0.76 391 88 0.85 .182
0.65 4.03 88 0.82 .446
0.61 4.22 88 0.69 .273
1.04 3.44 88 0.98 .877
1.10 294 88 1.03 .189
0.83 4.18 88 0.89 .780
1.05 3.70 88 1.03 .199
0.63 4.26 88 0.86 .100
1.35 3.15 89 1.28 .355
0.85 3.97 89 0.95 .069
0.75 393 89 0.92 .069

Total
SD Mean N SD Sig.
0.76 4.16 86 0.78 .095
0.67 4.22 86 0.77 .150
0.54 434 86 0.71 .001



19.1
19.2
19.3
19.4
19.5

19.6

19.7

Question

Q20.1

Q20.2
Q20.3

Question

Q22.1
Q222
Q223

Q224

Q225

...improve mental health in children and adolescents

...improve motivation to exercise in children and adolescents

...help children and adolescents feel like they can persevere and accomplish more
...help children and adolescents feel more motivated at school

...help children and adolescents feel more motivated at school

...help children and adolescents get along better with other people in their life (e.g., family, class
mates, friends)

...address violent / anti-social behaviour in schools

Attitudes towards teaching martial arts

Field

I believe children and/or adolescents in the class(es) I teach would enjoy participating in martial
arts training

I believe children and adolescents in general would enjoy participating in martial arts training
I would enjoy teaching martial arts to students

Future plans

Field

In the future, I would be interested in learning how to incorporate martial arts in a classroom
setting

I would be interested in attending professional development / accreditation to learn how to teach
basic martial arts techniques to my students

In future, I would be interested in a martial arts-based program that also improved NSW KLA
syllabus outcomes

If martial arts were introduced into the NSW curriculum, I would outsource the instruction, rather
than teach it myself

In the future I would be comfortable incorporating martial arts in my own classroom
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413 53
409 53
413 53
398 53
396 53
385 53
400 53
Female
Mean N
396 53
402 53
3.66 53
Female
Mean N
408 52
392 52
387 52
3.65 52
352 52

0.79
0.84
0.83
0.89
0.78

0.86

0.78

SD

0.83

0.82
1.04

SD

0.86

1.03

0.86

0.97

0.98

4.32
4.32
4.39
4.16
4.19

4.00

3.94

Mean

4.19

4.35
3.94

Mean

4.03

3.97

4.06

3.65

3.87

31
31
31
31
31

31

31

Male
N

31

31
31

Male
N

31

31

31

31

31

0.65
0.70
0.62
0.82
0.65

0.73

0.89

SD

0.70

0.61
1.15

SD

0.95

0.95

0.85

0.92

0.89

4.20
4.16
4.21
4.03
4.03

3.88

3.95

Mean

4.02

4.13
3.76

Mean

4.04

3.92

3.93

3.64

3.64

86
86
86
86
86

86

86

0.73
0.80
0.77
0.86
0.74

0.82

0.83

Total

N

86

86
86

SD

0.80

0.76
1.07

Total

N

85

85

85

85

85

SD

0.91

1.00

0.86

0.95

0.95

258
205
.142
.359
170

416

730

Sig.

197

051
263

Sig.

.826

.844

311

968

.105



Q22.6

Question

Q23.1
Q23.2

Q23.3
Q23.4
Q23.5
Q23.6
Q23.7

Q238
Q23.9
Q23.10
Q23.11

In the future I plan on participating / training (or continuing) in some form of martial art (e.g.,

Boxing, Kickboxing, Wrestling, Jujitsu, Karate, Tackwon-Do etc) 32192
Most beneficial martial arts topics for children and adolescents
Female
Field

Mean N
Movement / Parkour type activities (e.g., rolling, jumping, vaulting, falling safely) 422 51
Learning how to dodge and block attacks 422 51
Learning how to punch 3.73 51
Learning how to kick 3.73 51
Grappling / Wrestling (e.g., how to safely escape if tackled or grabbed) 392 51
Teamwork / team building activities among classmates 453 51
Wellbeing / ethical discussions at the end of each session, focussing on topics such as respect, 449 51
integrity, self-control etc.
Olympic martial arts: Judo, Taekwon-Do & Karate 3.75 51
Learning katas / forms / poomsae (set movement routines) 3.73 51
Meditation / mindfulness 441 51
Learning how to use various traditional weapons (e.g., swords, Bo staff, Kali sticks) 3.08 51

1.16

SD
0.70
0.67
1.08
1.04
0.94
0.61

0.61

1.07
1.00
0.78
1.32

3.48

Mean

4.26
4.39
3.84
3.87
4.26
4.55

4.55

3.97
3.77
4.29
3.03

31

Male
N
31
31
31
31
31
31

31

31
31
31
31

1.31

SD
0.63
0.62
1.00
0.99
0.86
0.72

0.68

0.88
1.09
1.07
1.33

3.31

Mean
4.21
4.27
3.73
3.74
4.05
4.52

4.50

3.80
3.70
4.37
3.04

85 1.24

Total

N SD
84 0.68
84 0.65
84 1.08
84 1.05
84 0.90
84 0.65

84 0.63

84 1.04
84 1.06
84 0.89
84 1.32

328

Sig.

784
252
.637
.534
107
.899

.689

333
.837
555
.879

N=Number of responses; S.D.=Standard Deviation; Sig.=Significance. NOTE: two participants who selected ‘Other’ for sex so were not included in the sub-group analysis due to small numbers
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Most beneficial martial arts topics for children and adolescents

No statistically significant differences were found in this section. Each gender shared a number
of commonalities among the five highest mean scored topics. Q23.6: Teamwork/team building
activities among classmates; Q23.7: Wellbeing/ethical discussions at the end of each session,
focussing on topics such as respect, integrity, self-control and so forth; Q23.2: Learning how
to dodge and block attacks; Q23.10: Meditation/mindfulness; Q23.1: Movement/Parkour type
activities (e.g., rolling, jumping, vaulting, falling safely), and Q23.5: Grappling/ wrestling
(e.g., how to safely escape if tackled or grabbed) were all shown to be included in the topics
with the highest mean scores among each group. Q23.6: Teamwork/team building activities
among classmates and Q23.7: Wellbeing/ethical discussions at the end of each session,
focusing on topics such as respect, integrity, self-control and so forth both scored as the

highest, or second-highest mean score given by each group.

Qualitative feedback

Concerns for the inclusion of martial arts in [my] school:

There were two trends in the areas of concern given by respondents. The most common concern
related to a perceived risk of injury. Several respondents voiced their concerns of Legal issues
i.e., kids getting hurt, and how [they] would control it to ensure no one gets hurt. The other
common concerns were related to the promotfion] of violence in the school setting, and the

incorrect use in the playground, practising unsupervised.

Suggestions for increasing the implementation of martial arts in schools

Again, two distinct trends emerged in these suggestions. The first being professional learning
and resources. Respondents suggested to give teachers and preservice teachers training and to
provide easy to use resources including a website with videos to follow step by step. The second

trend was a suggestion for MA to have a focus ... on self-defence rather than fighting, as well
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as a promotion of a ... teamwork component & ... mental wellbeing aspect & how it can

positively impact participants.
Discussion

This questionnaire provided new insight into a selection of Australian teachers’
(practising and undergraduate) views and beliefs relating to MA and the implementation of
such training in school settings. While the data indicates high levels of support for MA in
school settings, some respondents showed their concerns for the safety of students, and the
potential of students getting hurt. Interestingly, the Australian Institute of Health and Welfare
Australian sports injury data (collected) 2012-2013 ranked MA (labelled combative sports and
including Aikido, Chi Kung, Judo, Jujitsu, Karate, Kendo, Kick-boxing, Ninjitsu, Tackwon-
Do, Tai Chi, and Martial arts [other]) as the 10th most commonly associated with hospitalised
sport-related facial fractures, shoulder dislocations, and injury to the cervical spine (Australian
Institute of Health and Welfare, 2017). Sports such as Rugby union, Australian Rules football,
Rugby league, Soccer, and Cycling respectively were associated with greater injury rates on
these areas than MA (Australian Institute of Health and Welfare, 2017). Of note, in other injury
categories, such as sport-related cruciate ligament injury or head injuries combative sports did
not rank in the top 10 (Australian Institute of Health and Welfare, 2017). Additionally, in a
study based on major trauma cases and deaths in the state of Victoria, Australia over a 10-year
period, the highest three frequencies were in cycling, motor sports and equestrian activities
(Ekegren et al., 2018), with neither Combative Sports nor MA of any kind ranking at all. It is
also important to note that these results are from competitive and/or leisure and community
based sport. School-based activities are usually at a foundational and noncompetitive
development levels, and thus present a lower risk of injury.

As stated by a multitude of researchers (Angleman et al., 2009; Cox, 1993; Chan, 2000;

Martin, 2006; Woodward, 2009), one of the main barriers preventing people from taking up
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MA as a hobby, or welcoming MA into the school environment, is the misconception of
traditional MA. Traditional MA training often becomes misinterpreted and associated with the
fighting skills and violence that are glorified and propagated in movies, television shows and

other popular culture (Lu, 2008b). The ‘martial artist’ stereotype depicted in these films

finds themselves in several situations, in which he or she has to defeat an opponent (or a whole
room full of opponents) using acrobatics, choreographed kick combinations, and weapons. The
kicking and screaming of Bruce Lee is often mentioned as an example of the MA stereotype.
This seemingly works in two ways. The first being that his superior fighting skills highlight the
violence typically associated with MA, which leads to the misrepresentation that is being
discussed. The second stereotype being that his signature screams and sounds, along with his
small stature and regular attack of the larger opponent's groin seem to undercut his legitimacy
as a tough, heterosexual warrior (Chan, 2000), and project the martial artist as a dirty fighter
(someone that fights using unfair or frowned upon techniques) with a high-pitched scream.
Both stereotypes are counterproductive in attaining MA acceptance in school settings. The first
highlighting a largely misrepresented emphasis on violence, and the second displaying a lack
of normative hetero-masculinity (Chan, 2000) by the male practitioner, although the actuality
being that these activities are open to participants of all skill and fitness levels, sex and age.
This may influence those who plan school PDHPE programs, and in turn, deter the
incorporation of MA training.

In addition to concerns of the perceived danger of MA training, many respondents also
showed a lack of knowledge relating to the current NSW Department of Education School
Sport Unit rules and regulations for the safe delivery of MA training in schools. One
independent schools-based respondent noted that it is [my] understanding that these types of
activities are banned. Additionally, the majority of teacher respondents indicated that they did

not believe the NSW Government views MA training as an acceptable school sport. An
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investigation into the NSW Department os Education School Sport Unit website proves this
belief to be misinformed, and provides a Sport safety guidelines document for MA. With the
majority of respondents having less than 4 years teaching experience, this gap in knowledge
may be attributed to a lack of exposure throughout their preservice teacher training, or
professional development for qualified teachers. A recommendation for this may be to include
a brief introduction to MA and various simple MA activities at university for preservice

primary school and PDHPE specialist teachers.
Strengths, limitations and suggestions for future studies

It should be noted that none of the school principals agreed to invite their teachers to participate,
with all responses coming through social media or undergraduate university courses. To the
authors’ knowledge this is the first survey study to investigate preservice and inservice
teachers’ perceptions of MA in Australia. None of the 22 school principals invited to complete
the survey accepted the invitation. As a consequence, this sample size is too small to make
conclusive generalisations about the views and beliefs of the target population. However, it
provides an insight into the views of a diverse group of teachers and preservice teachers. This
study provides a strong case for further investigation into this topic across all states of
Australia. A larger sample size is required to form conclusive generalisations on this topic. One
solution to the sampling issue would be to request that the same questionnaire could be sent
out by the NSW Department of Education, to all teachers. Furthermore, this survey could be

sent out to other states and countries, with comparisons made between each.
Perspective

This study indicates a high level of support for MA in school settings in a sample of current

teachers and preservice teachers from Australia. Many participants did not realise that ‘NSW

Government School Sport’  had a protocol for teaching MA. The results indicate that teachers
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and preservice teachers view MA as a worthwhile activity, with a range of benefits including
physiological and psychological, and support the inclusion of MA in school settings.

These findings may provide support to advocate for more teacher training and
professional development to enable the safe delivery of MA, and/or high quality PDHPE (and
school sport) programs that draw from MA to deliver key outcomes in PDHPE. Furthermore,
respondents indicated their support for MA content in school programs that incorporate
teamwork, wellbeing/ethical discussions, learning how to dodge and block attacks,
meditation/mindfulness, movement/parkour activates, as well as grappling/wrestling. This
allows for the creators of future intervention, PDHPE, or sport programs to provide programs
that incorporate the input provided by current and preservice teachers. This may in turn assist
with school engagement with sports medicine-based interventions, as such interventions are
now able to reflect content that the teachers have shown to value and view as beneficial to
students. Although a larger study is recommended to strengthen these conclusions, this study
provides Australian school authorities with a baseline to further support teachers in their efforts
to incorporate MA in school settings, through the provision of preservice teacher training,

professional development for current teachers, or resources and program development.
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Chapter 7. Discussion

7.1. Overview

This thesis has presented four literary pieces, as the following discussion will be broken into

corresponding sections.
7.2. Literature review and systematic review

The first section of this thesis was a literature review of the current context of educational
research relating to martial arts, as well as the current trends of children and adolescent
mathematics and physical activity in Australia. This section detailed the various trends in
various trends in mathematical performance, physical activity and wellbeing in Australian
school-aged children, followed by a definition of martial arts along with an outline of the scope
of martial arts-focused research. This outline detailed the various areas that have been explored,
such as the physiological and psychological benefits of martial arts; the culture and history of
various arts; and pedagogical approaches to teaching martial arts. Following on from this, the
literature review also provided an insight into some of the objections provided against martial
arts in schools, and evidence was provided to counter these points an assist the reader in
clarifying some of those commonly held misconceptions. The literature review section of this
thesis then shifted towards a more specific point of investigation through the production of a
systematic review that investigated martial arts-based intervention programs in school and
community settings. This review provided further evidence to support the suggested cognitive,
psychological and physiological benefits that martial arts training can provide to children and

adolescents. This research study also provided a baseline for the next section of the thesis.
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7.3. The Kick-Smart program

The findings of the systematic review provided a foundation to confidently argue that a
meticulously designed martial arts-based intervention program has the potential to provide
positive benefits to Australian school-aged children. This section of the thesis consisted of a
study produced for the conceptualisation, creation, delivery and assessment of such a program.
This published, peer-reviewed study presented a pilot randomised control trial comprising a
six-week martial arts-based intervention program that incorporated games-based learning of
stage-appropriate mathematics skills. The study returned statistically significant results in
physiological improvement and academic achievement in favour of the intervention group, and
thus provides further evidence for the feasibility and efficacy of martial arts training and martial
arts-based interventions for school-aged children.

These positive results may be attributed to the program aligning with multiple aspects
of Self-Determination Theory (SDT) (Deci & Ryan, 1985; Ryan & Deci, 2017) and the
Wellbeing Framework for Schools (Department of Education and Communities, 2015). These
links will be further discussed and explored in section 7.6. However, in brief, the statistically
significant results may be ascribed to the combination of intentional support of participant
wellbeing (e.g., autonomy during activities; scaffolding of activities to provide students of all
skill levels opportunities to experience success) and multiple aspects of SDT. For example, the
combination of appropriately scaffolded, fun, relevant activities that increased participant
competence may have led to more autonomous engagement and higher motivation, which in
turn may have led to greater levels of intrinsic motivation (Deci & Ryan, 1985; Ryan & Deci,

2017; Vasconcellos et al., 2020).

7.4. The Kick-Smart Homework program

The subsequent chapter followed on from this study in the form of a second pilot randomised

control trial, which presented a modified home-based version of the Kick-Smart program.
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Recruitment rates, as well as student reading ability, required alterations to be made to this
program. The consequent focus group interview returned positive results relating to potential
feasibility in different settings. Additionally, the focus group provided useful insight into the
reasons as to why the study faced retention and adherence issues, with a lack of family support
being one of the major factors relating to students not completing the program as designed. As
discussed in this study, this finding was congruent with other studies with a homework
component. Another point to note is that the program did not align with the homework policy
(or lack thereof) of the school. While the content was directly linked to age-appropriate
curriculum outcomes relevant to the participants, the absence of a clear homework policy (that
is upheld across the school) may have impacted the retention and adherence rates. The feedback
from participants can be taken into consideration for any future studies that may stem from this
project. In future programs, further support for students such as a weekly check-in from the
research team or video resources to assist students at home, may be beneficial for participant
satisfaction as well as retention and adherence rates. This aligns with the socio-ecological
model by targeting the home as well as the school environment. If resources are made available
to students and their families to access at home, this engages with a greater breadth of
influential factors in the learners’ contexts, which is important for behavioural change in both

mathematics and physical activity.

7.5. The Kick-Smart questionnaire

The next section of this thesis provided the results of a cross-sectional survey study. The article
broke down the results of a questionnaire that investigated the views and beliefs of current and
pre-service teachers towards the inclusion of martial arts in school settings, and martial arts in
general. The research compared results between various sub-groups (e.g., male and female
respondents). Analysis showed very little difference between any subgroups and a largely

positive outlook towards the benefits of martial arts in schools, as well as an interest among
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teachers and pre-service teachers in participating in professional learning to better understand
how to incorporate martial arts into the classroom. This feedback, positively skewed towards
martial arts, may be attributable to the growth of martial arts around the world and a growing
understanding, or at least awareness, of what such training involves and of its benefits. With
sports such as Brazilian Jiu-Jitsu growing at quite a fast rate over the last 20 years, more and
more people are becoming involved in, or know someone who is involved in, martial arts — and
with greater exposure and understanding may come a greater level of acceptance. This research
provides a starting point for those interested in promoting school-based martial arts programs
in schools, as they are able to incorporate feedback provided by those who would be involved
in the delivery of such programs. Additionally, this provides a basis to further investigate this

subject on a larger scale.

7.6. Significance

The significance of the content of this thesis is multilayered. It presents original research and
evidence on local, national and international levels. On a local scale, this work provides a novel
program shown to positively impact academic and physiological outcomes in participants. This
is able to be run at local schools, should they wish to implement such a program. On a national
scale, the success of the Kick-Smart program pilot randomised control trial shows that martial
arts-based programs may be a viable in-school option for teachers to implement in their
classrooms and schools. This program provides teachers with a high-quality option to meet the
interests and needs of students who may not take an interest in other physical activity content.

Meeting these needs and interests, as well as other factors discussed in section 7.3,
shows that Kick-Smart aligns with aspects of the Self-Determination Theory (SDT) (Deci &
Ryan, 1985; Ryan & Deci, 2017). The teacher’s consideration of student interest when
programing and delivering content meets the need for students to feel a sense autonomy,

promoting a greater experience of willingness in their actions and engagement in their learning.
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Further to this, the program is scaffolded to allow students to gradually build competence
through age-appropriate activities based on achievable outcomes. Previous research suggests
that teachers are more able to influence students’ autonomy and competence, while peers seem
to have more impact on students’ relatedness (Vasconcellos et al., 2020). Ryan and Deci (2017)
present relatedness as a need for connectedness with significant others, satisfaction with the
social world, and a feeling of being accepted. As noted in Chapter 2, MA may provide a unique
environment to foster connectedness with frequent exchanges of trust with peers that share
similar interests. For example, when students practise MA techniques, they often put each other
in physically vulnerable positions and must trust their peers not to injure them (Chinkov &
Holt, 2016). This in turn may provide teachers with the potential to impact the third
fundamental need in SDT (relatedness) in a more meaningful way. With these three elements
of SDT promoted and supported, Kick-Smart may provide teachers with a program that is able
to positively impact student motivation and engagement in physical activity. Further to aligning
with SDT, many elements of Kick-Smart are situated within the Wellbeing Framework for

Schools (Department of Education and Communities, 2015). Table 7.1 outlines this.

Table 7.1. Alignment of Kick-Smart with The Wellbeing Framework for Schools

Framework A How Kick-Smart meets this
Framework indicators of .
Theme criteria

Students are actively connected to their
learning through meaningful, engaging
and rewarding personalised learning
experiences.

Provides students with the option
to engage in novel content that
may suit their interests

Students have positive and respectful | Respect and qualities if respectful
relationships with each other, their relationships are explicitly taught
Connect teachers and the community. in the program

Students are self-aware and regulate
their own emotions and behaviours.
Students have the social and emotional
skills to develop and maintain positive
relationships and engage in pro-social
behaviour.

Self-control, emotional regulation
and pro-social behaviour is
explicitly taught in the program
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Framework

Framework indicators

How Kick-Smart meets this

Theme criteria
Students are confident and resilient
learners. They have positive self-esteem, | Courage, resilience/perseverance
stretch themselves and take risks in their and self-esteem are explicitly
learning. They demonstrate self- taught and discussed in the
discipline and effort toward their program
learning.
Students are provided opportunities to | Content of both programs (Face-
Succeed succeed and success is celebrated in a to-face & Homework) is
way that is meaningful to the student. | intentionally scaffolded to provide
Staff enable success by personalising opportunities for learners to
student learning and supporting students | €Xperience success and progress at
to achieve. all levels
o See ‘Supportive’ element of the
Sl e s by onTOung 02 SRR amoson (L 1.
p » SUPP . gmng 2017), on which this program is
learning environment.
based
Student leam} ng takes place in an Program was developed using the
environment which fosters and develops . )
. . .. SAAFE (Supportive, Active,
choice, accomplishment, positive . .
i ; } Autonomous, Fair and Enjoyable)
relationships, enjoyment, growth, health o
principles (Lubans et al., 2017)
and safety.
Students are self-directed, tqke initiative Program provides opportunities for
Thrive and grasp opportunity. students to take initiative and
Students contribute to the learning of direct Some O(f thel(r) own l.e;mmg
other students and to the school experiences {ce.g. \rigamt Ninja
. Stars activity)
community more broadly.
Staff contribute to environments which | Program is evidence-based and
allow students to thrive by delivering | incorporates current best-practice
high quality learning experiences. theories and frameworks.
Program was developed using the
SAAFE (Supportive, Active,
Students are provided with Autonomous, Fair and Enjoyable)
opportunities to exercise choice principles (Lubans et al., 2017)
in the context of self-regulation, Program explicitly incorporates
Enabling self-determination, ethical decision | multiple discussions and activities
School making and responsibility. that target self-regulation,
Environment perseverance, ethical decision

making and responsibility

Schools provide learning experiences

that contribute to the development of

individual character traits and positive
group dynamics.

Program explicitly includes
activities to promote positive
group dynamics and teamwork.
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The results from the questionnaire study provide national level information relating to
current and pre-service teachers’ views and beliefs concerning martial arts and the
incorporation of such into school settings. Despite the small sample, the questionnaire results
provide a starting point for observations of incorporating martial arts into school settings along
with information on the barriers and challenges to doing so, which is valuable knowledge for
the implementation of such programs in schools.

As discussed in the introduction of this thesis, some of the barriers to martial arts being
implemented into Australian school settings may be misconceptions about martial arts and
martial arts practitioners. Additionally, the cross-sectional study results suggest that teachers
feel that a lack of knowledge of martial arts, and lack of teacher training opportunities for this,
is the main barrier preventing martial arts being taught in their schools. Teachers around
Australia who may be willing, but hesitant, to implement martial arts training into their school
or classroom may interpret the information presented in this thesis, and subsequent research
studies, and feel more confident in the implementation of this content. On an international level,
this thesis adds vital evidence to a limited field of research by presenting a systematic review
of martial arts-based intervention programs around the world; providing programs that others
may wish to implement and test in their own countries; and giving readers an insight into the
views and beliefs of Australian teachers in relation to martial arts in school settings. This
research, and the positively skewed results in all sections towards martial arts in school settings,
may also provide a solid foundation to present an argument to insert martial arts into the
Australian curriculum, similar to the system that has been operating successfully in the

Japanese education system for many years.

7.7. Strengths and limitations

Due to the format of this thesis, this section has been broken into sections relative to the studies

presented.
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7.7.1. Systematic review

There were several methodological limitations found in the existing studies, including limited
high-quality quantitative (e.g., RCT) designs (n=25). A lack of detail in key areas was also an
area of limitation — for example, sample size was inconsistently reported and many did not
provide sex of participants, which prevented meaningful comparisons between male and
female participants. Inconsistent and/or vague presentation of participant age also creates
unnecessary difficulty in interpreting and presenting the studies. A large percentage (n=21) of
studies also had small sample sizes (<50 participants). Additionally, when one considers the
vast array of MA around the world, very few styles were studied, with a clear lack of studies
focusing on grappling-based arts or mixed martial arts. Recommendations for future studies
include larger sample sizes and greater detail in key areas (e.g., sample characteristics), as well
as greater detail of content delivered (e.g., a sample lesson) and who sessions are taught by and
what their qualifications are. RCTs are also recommended to be used when conducting further
studies in this area. One strength of this review is that prior to publication, the study was
updated using a second search using the same method. This returned numerous papers
published between the first search and the second search conducted in 2022 and thus allowed
the study to be more relevant to the current academic climate in this research field. As with all
research, a limitation is the currency of the information. Therefore, this systematic review

would benefit from being conducted at regular intervals to update the information.

7.7.2. The Kick-Smart program

This was a unique and innovative program that specifically integrated physical fitness,
wellbeing and academic achievement within the primary school PDHPE and Mathematics
curriculums. The study used trained assessors and observers for all assessments and
observations. Clearly, an additional benefit to school-based curriculum interventions is that

unless a child leaves the school they remain in the study for its full duration, and as such
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retention rates are high. There are, however, some limitations that should be noted. While the
results of the study are positive, it is worth noting that the program was delivered by the
researcher, a qualified primary school teacher with several years teaching experience and
extensive martial arts knowledge. Further studies will need to evaluate the effectiveness of
classroom teachers in delivering the program to assess both the sustainability and useability of
the program in the school setting.

The single biggest barrier to the integration of this program may be teachers’ own beliefs
about, perceptions of and attitudes towards martial arts. It has been shown that social support
provided by classroom teachers arbitrates changes in children’s physical activity behaviours.
It therefore seems imperative that teachers have input into the planning of subsequent studies.
Indeed, a recent systematic review has highlighted the need for teachers to act as agents of
change and to be involved in the delivery of subsequent programs to improve the cost
effectiveness, sustainability and feasibility of programs (Erwin et al., 2012). A key part of this
will need to be gaining an understanding of teachers’ beliefs, perceptions and attitudes in
relation to martial arts and their integration into school settings. Furthermore, professional
learning focusing on up-skilling teachers in this area will be needed.

It is possible that factors outside the intervention may have been responsible for the
greater increase in the 20 m repeated shuttle run test results among participants in the control
group from baseline to follow-up. Despite this being a group RCT, the intervention was carried
out in a single school and the analysis could not take into account clustering. While the authors
cannot be sure as to why there was a greater improvement among the control group, it is worth
noting that the control group were participating in regular PDHPE lessons, which were based
on touch football. Activities from these sessions may or may not have influenced the

cardiorespiratory endurance of the control group and is an area of potential further study.
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One of the successes of this program may be attributed to the use of the pedagogy
document (see 4.2 Pedagogy of the Kick-Smart program). This document incorporated a range
of evidence-based strategies that provide the teacher with considerations for students with
special needs, as well as student engagement such as the SAAFE Teaching Principles (Lubans
et al., 2017) and behaviour management strategies and behaviour progression chart. In addition
to the above impacting the success of this program, it should also be noted that the program
was delivered by a specialist teacher who had not only qualifications and experience in primary
teaching but also extensive martial arts credentials and experience.

It is important to note that many interventions do not last beyond the study period. In
efforts to increase ecological validity, providing teachers with training and professional
learning may be of use so that they can continue to deliver lessons that integrate martial arts
and physical activity in a flexible way that can be adjusted to the needs of their class.
Insufficient time, limited professional development opportunities and access to resources have
been reported by a group of teachers as the main barriers to providing classroom-based physical
activity to Australian students (Macdonald et al., 2019). The successful integration of multiple
Key Learning Area outcomes into a single program, such as the Kick-Smart program, may be
an effective approach to addressing the issue of over-crowded curriculums, and improving
physical fitness throughout the school week (Mavilidi et al., 2018).

Based on the flow of the program, and feedback and discussions with teachers and
researchers, it may be useful to program the lessons to run for a maximum of 45-50 minutes,
rather than the originally intended 60 minutes. This may be more applicable for primary school
settings, as it may fit within timetable teaching sessions with greater ease. A further
recommendation may be to utilise a different measure of wellbeing in future studies, as this did

not yield any significant results.
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7.7.3. The Kick-Smart Homework program

The trial was run at a single school, in a low socio-economic area renowned for low recruitment
rates for studies and for permission slips not being returned for other school events.
Furthermore, students at this school traditionally have a low rate of returning homework set by
teachers. This proved to be the case with this study. It should also be noted that one of the
researchers was a teacher at this school at the time the study was conducted. This may have
impacted upon the return of permission slips, as this member was able to remind students on a
regular basis to return the note. The recruitment rates may have been even lower had this not
been the case.

While accepted as a developmentally appropriate assessment, during administration of
baseline assessments the student self-efficacy and engagement in mathematics assessment
proved too difficult for students to comprehend by themselves. Due to time constrains and risk
of bias, the research team made the decision to halt this assessment. In lieu of the student self-
efficacy and engagement in mathematics assessment, the test group took part in a focus group
at follow-up, where several questions from this assessment were asked in a more appropriate
form for the participants.

A weakness of this study was the number of participants. While recruitment of schools
proved challenging, with only a single school accepting the invitation to participate in the
study, the numbers for this study were further influenced by student recruitment. This came
down to two factors. The first is that the school is notorious for (as was noted to the research
team) poor rates of returning signed permission slips for any event at the school. Furthermore,
the COVID-19 pandemic interrupted the flow of this study between initial recruitment of the
school and the beginning of baseline assessments, with the study being put on hold until
January 2021. This may have impacted the excitement and interest of the participants, as the

initial introduction to the program happened the year prior, and thus some of the novelty of the
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program may have worn off. In turn, the numbers for this trial were based solely on the
maximum number of eligible students able to be recruited prior to commencement of baseline
assessments. A randomisation envelope was planned to be used as the mechanism to allocate
classes to test or control conditions; however, due to recruitment issues and inadequate sample
sizes, students were allocated to test or control conditions at an individual level, with names
being drawn out of a hat. This may have impacted retention and adherence, as students were
not completing the program as a class, with the ability to discuss it with their peers; rather,
individuals from each class were completing the program, and may have felt isolated and

unsupported.

7.7.4. The Kick-Smart questionnaire

It should be noted that none of the school principals agreed to invite their teachers to participate
in the questionnaire. The most commonly noted factor for this was a lack of time to participate.
Consequently, all responses came through social media or undergraduate university courses.
To the authors’ knowledge this is the first survey study to investigate pre-service and in-service
teachers’ perceptions of MA in Australia. Despite the small sample size — inherent in many
survey studies (Wang & Cheng, 2020) and compounded by the fact that school principals did
not agree to distribute the questionnaire and other avenues, including social media, being used
for recruitment — this does provide valuable information about teachers views and beliefs of
MA in schools This study provides a strong case for further investigation into this topic across
all states of Australia, with a larger sample from a more diverse group of teachers which would
allow comparisons across states and territories, and potentially internationally. One solution to
the sampling issue would be to request that the same questionnaire be sent out by the NSW

Department of Education to all teachers.
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Chapter 8. Conclusion

This chapter concludes the thesis by summarising the findings of each of the studies and
providing suggestions for further academic engagement in each of these areas. The chapter will
then take a closer look at the Kick-Smart program and its future in the world of academia and
school settings. This will be followed by a presentation of the implications of the original
findings of this thesis, followed by recommendations for the field in general and my concluding

remarks.
8.1 Summary of findings
8.1.1 Systematic review

The available data presented in the systematic review suggests that martial arts-based
interventions can have a positive effect on physiological and psychological outcomes, as well
as cognitive outcomes in children and adolescents when delivered in school and community
settings. However, high risk of bias and heterogeneity in study outcomes and study
methodology limit the evidence for impact or causality. Further to providing a first-of-its-kind
systematic review of the topic and greater evidence within this area of study, this review
showed that more high-quality studies are needed to confirm feasibility and utility of school-
and community-based martial arts training for improving varied outcomes in children and

adolescents.
8.1.2 The Kick-Smart program

After the completion of the Kick-Smart program, positive feedback was received from students
and teachers regarding program enjoyment, perceived benefits and future plans. Significant

treatment effects favouring the original Kick-Smart group for muscular fitness and
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mathematics achievement demonstrates preliminary efficacy. Novel findings indicate the Kick-
Smart program is feasible for delivery in a primary school setting and effective for improving
selected fitness and academic outcomes. Further evidence for the effectiveness of Kick-Smart

via a larger randomised control trial is recommended.

8.1.3. The Kick-Smart Homework program

Recruitment (36.62%) and retention (15.38%) levels for the Homework program did not allow
for reliable baseline and follow-up data analysis but did indicate that this unique program may
not be feasible in a low socio-economic area, where homework is not commonly assigned or
compulsory. A focus group interview provided positive feedback towards the program as well
as several reasons why students did not complete the activities, including lack of family
support. The findings from this study were consistent with other trial programs with homework
components, which can be taken into consideration for future versions of this novel program.
These findings may indicate this homework program may be more feasible for an older group
of children, or a school in a higher socio-economic area where children are statistically more

likely to have higher reading levels and receive greater support from the home.

8.1.4. The Kick-Smart questionnaire

The results of this original questionnaire study indicate teachers and pre-service teachers view
martial arts as a worthwhile and beneficial activity for school-aged students, and support the
inclusion of martial arts in school settings. These novel findings may be useful to inform policy
and practice in Australian schools, and the development of teacher education programs,
professional development courses, and school-based education programs utilising martial arts

to meet physical education learning outcomes.
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8.2. A further look into the future of the Kick-Smart program

The Kick-Smart program had positive preliminary findings. This section will discuss the
following two areas: feasibility of both the in-school program and the homework program; and

program components — what should be kept and what may be changed for future versions.

8.2.1. Feasibility

The in-school program showed excellent preliminary feasibility in all areas (recruitment [92%],
retention [96%], adherence [85.66%], compliance [83.33], and satisfaction [scores from
teachers and student participants rated all sections of the program >4 out of 5]). Additionally,
no injuries were sustained by any of the participants — indicating a degree of safety surrounding
the sessions. The Kick-Smart Homework program, as described in previous sections, received
poor feasibility scores, with limited recruitment, adherence and compliance. The satisfaction
of this program was investigated in the form of a focus group interview with the participants.
Many noted enjoyment of the activities that they did complete. Findings suggest this program
may be feasible at a school in a location with higher socio-economic status and/or placing more

value on the completion of homework.

8.2.2. Program components

The Kick-Smart program and Kick-Smart Homework program were directly related to
curriculum outcomes for mathematics and PDHPE learning areas for stage three and stage two
respectively. As noted above, the in-school program received excellent participant satisfaction
scores from the student participants and their supervising teachers. Furthermore, the results
from the questionnaire study showed that current and pre-service teachers hold the components
of the program in high regard. From a practical perspective, the gymnastics equipment required
in Week 1 on the Kick-Smart program would be an additional cost, and difficult to move in

and out of learning spaces should a school not have this equipment already in their resources
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or access to the university’s resources. During the homework program the student self-efficacy
and engagement in mathematics measure, using a modified (stage appropriate) version of the
Programme for International Student Assessment (PISA) scales, proved too difficult for most
of the student participants to complete independently. This resulted from low reading skills, as
is common in schools situated in areas of low socio-economic status and among students from
low socioeconomic backgrounds (Thomson et al., 2019). This needs consideration for future
trials of this program, and necessary modifications should be made to meet the needs of these
students. This may include a further simplified version of this assessment and/or a digital,

interactive version that is able to read each question to the student.

8.2.3. Future directions for the Kick-Smart program

The positive results present a hopeful future for this program as a whole. The findings from
this research suggest that the program be refined and delivered on a larger scale. To up-scale
the program, teachers will need to be trained in how to deliver the program, rather than a single
fully trained martial arts instructor/educator delivering the program everywhere. Kick-Smart-
specific teacher professional learning courses will need to be developed. Face-to-face learning
would be the ideal delivery and assessment method for this type of embodied learning and
transfer of physical skillsets; however, a hybrid delivery combining online modules with face-
to-face components may also prove feasible, particularly when taking into consideration the
shift towards, and modern teacher familiarity with, online meetings and delivery modes since
the COVID-19 pandemic. It may also be beneficial to pursue the viability of this professional
learning counting towards New South Wales Education Standards Authority (NESA)
professional development hours, required for the maintenance of teacher accreditation. This

may be pursued through NESA, as per its Accreditation of Professional Development Courses
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Policy
Accredited teachers in NSW government schools must meet the Australian Professional
Standards for Teachers. Teacher accreditation is a mandatory part of ongoing professional
development (NSW Education Standards Authority, 2017). High-quality professional learning
(PL) helps teachers to continuously improve and maintain their teaching practice and develop
their careers. The NSW Department of Education has 1638 elementary schools, with
approximately 50% located in the Sydney metropolitan area and the remainder spread over a
geographical area of over 800,000 square kilometres. As traditional face-to-face professional
development offerings for teachers have been impacted by the impact of COVID-19 (school
closures, restrictions to travel and general cancellation), teachers have had to turn to online
delivery of professional learning for support and it has therefore been crucial that providers of
such learning transition to a more flexible delivery style. In fact, it may be argued that these
online approaches may provide a promising avenue for more accessible and equitable delivery
of teacher professional learning due to NSW’s vast geographical area. Coupled with this
demand for online training has been an increasing requirement that professional learning offer
solutions to teacher-identified barriers or state or national policies, and it is critical that this
learning ‘works’ and is therefore evidence-based (Lewis, 2017). While there is limited research
in this field, current literature suggests the creation of a successful, high-quality physical
activity and/or Fundamental Movement Skills professional learning course will require the
content to: run for >1 day; provide comprehensive subject and pedagogy content; be framed by
a theory or model; provide follow-up or ongoing support; and measure teacher satisfaction with
the training (Lander et al., 2017).

Key facilitators must be considered to ensure successful up-scaling and sustainability of
the Kick-Smart program. Previous research suggests that support, commitment to and belief in

the value of the program from staff — particularly senior leadership — has a positive impact on
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engagement with, and sustaining of, intervention programs (Herlitz et al., 2020). This may
suggest greater communication and supports shared between intervention facilitators and
aforementioned school staff, such as chat groups, online resources and informative email
content. Contextual factors must be considered, such as advocating the normalisation of
teachers and schools prioritising of physical education outcomes within time and
funding/resource constrained school settings (Herlitz et al., 2020). This may be addressed by
providing affordable professional learning that includes clear evidence of links between Kick-
Smart and academic performance, as well as identifying the multiple outcomes from both
PDHPE and mathematics syllabi. Further to this, it has been identified that sustainability of
interventions can be positively impacted by adapting the intervention to existing routines and
changing contexts (Herlitz et al., 2020). This may be addressed by consulting with teachers and
leadership teams within schools to tailor the program to the routines and contexts of the

intervention site. This proved effective in the pilot trial of the Kick-Smart program.

8.3. Implications

The implications of the research and evidence presented in this thesis is multifaceted. This
thesis shows that martial arts training can be undertaken in primary schools in a safe and
developmentally appropriate educational format. The cross-curricular learning focus of the
Kick-Smart programs, combining physical education and mathematics, may increase
confidence among teachers and education authorities to include this type of activity in lists of
promoted exercises and activities in schools. This research, and the future directions of the
Kick-Smart program, raises the question of what is needed to make the notion of martial arts
in Australian schools more approachable and accessible for teachers. A starting point for this
may be NESA, and the professional learning modules and courses it provides. This research is

also a starting point for the inclusion of martial arts training in physical education.
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The inclusion of Kick-Smart in school settings may help promote engagement in
physical education through a novel and engaging activity for those students less inclined to
participate, as well as life-long physical activity through exposure to less common activities
that students may not otherwise experience but may develop an interest in.

Additionally, this thesis provides information to reduce the divide between people who
are untrained in martial arts, or who have had limited or no exposure to martial arts of any kind,
and trained people’s understanding of martial arts. This knowledge provides a starting point
for martial arts teachers to approach schools and communities about the inclusion of MA within
schools, and provides another tool in the tool kit for teachers to deliver knowledge and skills

to their students.
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Table 8.1. Implications for research

Research issue

Steps to address

Addressing
limitations of the
current studies

Martial arts-based intervention programs targeting physiological, psychological, and cognitive outcomes of children
and adolescents in school and community settings: a systematic review

e Only searched 3 databases. Include more databases (e.g. PubMed) in any future studies of this nature.

e No meta-analysis: Future studies of this nature may benefit from a statistical meta-analysis.

The Kick-Smart program: A randomised feasibility trial evaluating the feasibility and efficacy of a primary-school
based martial arts program integrating mathematics, physical fitness and wellbeing.

e Kick-Smart not been tested at scale: Increase range of recruitment that involves a broad range of schools and
conduct larger RCT; tailor program to suit different student cohorts such as those from special needs settings, low
socio-economic areas, and rural and remote locations, out of school hours (OOSH) setting.

e Only tested in specific age groups: Test in various age groups

e Facilitated by lead researcher, face-to-face: Develop a professional learning model to train teachers to implement
the program as part of their normal practice; Test different models of professional learning across different delivery
modes including multimodal (e.g., online)

e Program implemented in PDHPE curriculum allocated time: Determine whether program could be implemented
during scheduled mathematics times

The Kick-Smart Homework program: The implementation and assessment of a martial arts-based homework
program integrating mathematics and physical fitness for primary school children.

e Time consumption of TGMD-3: To ensure feasible measures and reduce impact on schools. Use smaller version

e Reduced engagement: Develop a parent/carer engagement program to train parent son how to support their child in
participating in the program.

Current and pre-service teachers’ views and beliefs regarding martial arts and the inclusion of martial arts in
Australian school settings

e Unable to identify or control location of participants: Include question that asks where the participant is from (e.g.,

country, state)
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e Limited generalisability due to small sample size: Work in conjunction with NSW Department of Education to
disseminate the questionnaire to all teachers, state-wide.
Kick-Smart overarching theme
e Only targeted academic performance in mathematics: This program could be tailored to promote other academic
subjects such as literacy.
e Not conducted at scale: Create professional learning to develop skills for other teachers to deliver the program

Implications for
education
practitioners

Implications for Departments
e Embedding novel and engaging martial arts programs that target multiple learning areas may lead to improvements
in Physiological and academic outcomes, warranting investment in curriculum development and professional
learning
e Delivers a program that is heavily in-line with the views and beliefs of current and pre-service teachers.
Implications for Schools
e Provides a safe and effective program that targets multiple outcomes in multiple Key Learning Areas while catering
for a broad range of learning needs
e Provides a program that explicitly engages students in ethical/wellbeing-based discussion
e Provides engaging content that increases daily physical activity levels in students and assists in the programming
of such, to meet weekly physical activity requirements.
Implications for teachers
e Provides a pre-written program that targets multiple outcomes in multiple Key Learning Areas, saving hours of
programming time for already time-poor teachers
e Provides a solution to engaging and motivating students in the classroom in regards to physical and mathematical
learning
e Subject integration is a time efficient way to meet the requirements of an overcrowded curriculum and addresses
physical activity recommendations for schools.
e Provides opportunities to increase in-class daily physical activity while meeting other key learning area outcomes.
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8.4. Recommendations for the topic in general

From the specialist knowledge and insights gained from completing this research, a number of
recommendations can be made for this topic, and for any future research conducted in this field.
The first recommendation would be for more school-based martial arts intervention programs
to be developed and run within schools across the world. The systematic review provides strong
evidence for the benefits of this. The second recommendation would be for a larger RCT of the
Kick-Smart program, to be conducted at multiple sites. This would provide additional evidence
of the benefits of the Kick-Smart program. Additionally, it is recommended that further study
of current and pre-service teachers’ views of and beliefs about MA and its inclusion in schools
be completed with a larger, more generalisable sample to enable further improvement of future
school-based martial arts programs that cater for the needs and expectations of teachers.
Finally, based on the positive results from these preliminary studies, more research is
encouraged in this field of pedagogy in general, as there is a clear lack of evidence in this

domain.

8.5. Concluding remarks

It is clear from the evidence presented in this thesis that martial arts training is a feasible and
valuable inclusion in school settings, and one that teachers support, as suggested by the survey
study results in Chapter 6. Such activities can have positive effects on academic, physiological,
psychological and cognitive outcomes for school-aged participants. The Kick-Smart program
provided further evidence to support this, and pre-emptively met many of the suggestions made
by participants in the survey study in relation to most valued martial arts content. Further to
this, the research in this thesis indicates that teachers are aware of the benefits martial arts
training can provide their students and are interested in professional development that can teach

them how to incorporate martial arts into their classroom. This field requires greater awareness,
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more experienced and passionate researchers to conduct further investigations, and government
backing to incorporate martial arts into the Australian curriculum. I intend to be at the forefront

of this, post-doctorate.
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Appendices

Appendix 1: The Kick-Smart Program

| n MARTIAL ARTS ' ln
WEL

|

The activities and techniques in this intervention program aim to emphasise not only the

L-BEING | MATHEMATICS

philosophical points of traditional martial arts, but provide a modern , more relevant
approach to this, while reinforcing school values, and Stage 3 Outcomes from Key Learning

Areas (KLAs) of the NSW Curriculums.

The “Martial Arts” curriculum will focus on Fundamental Martial Arts Skills (FMAS] that have

heen selected from a variety of martial arts including Karate, Taekwondo, Kali, Pankration,
as well as some principals of Kinetic Fighting (KEF), and movement skills from Hyper Pro

Training (Extreme Martial Arts [XMA]} and Parkour.

The selection of these techniques are based on my personal martial arts experience over the
past 18 years, having graded in all of the martial arts styles listed above, reaching instructor

level in all of them. In addition to this, | have also participated, and/or continue to
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participate in martial arts that include Brazilian Jiu-Jitsu, Defendo — Close Quarters Combat,

Sambo, Aikido and Wing Chun Kung Fu.

The aim of the martial arts techniques at face value is to teach simple physical martial arts
techniques to the students, such as how to block, strike and grapple. Multiple martial arts
schools that | have trained and/or taught at have emphasised the idea of running away from
an attacker whenever possible. However, | have not come across many schools that actually
teach this skill, e.g. how to overcome obstacles or how to balance on a narrow beam. This

makes the inclusion of Parkour relevant.

This program will be taught through two sessions per week, for ten weeks. Each being 1
hour long. This allows for a proper warm up, followed by about 35 minutes of martial arts
practice, which will lead into a 10 minute “mat chat” that emphasises the martial arts and

academic philosophies focused on throughout the week.

Each week with have a philosophical / moral focus. These weekly topics have been based on
the eight ethics of the Bushido Code: Rectitude/Justice, Courage, benevolence/mercy,
Politeness, honesty /sincerity, honour, loyalty, character/self-control, as well as important

life skills such as Perseverance and resilience.

The program’s content will progress in a logical order. This meaning that there is reasoning
behind the order in which the children are exposed to activities and techniques. They will
first learn to escape (Parkour), then how to defend and evade (block attacks and escape
various holds), then finally how to reciprocate violence {punch, kick etc.), should they have
to. The logic behind this progression being that as a student progresses through the
program, he or she will become more familiar with the philosophy and true meaning of

learning martial arts. If the student already has a violent history, showing them how to hurt
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someone in the first class, without the reinforcement of the values and philosophies may
lead to negative outcomes for that student in the playground or elsewhere. However, in
order to counter the likely question “when are we going to learn how to fight?”, and
develop foundational knowledge for the later lessons, some simple techniques such as the

front kick, and correct punching technique will be included in earlier lessons.
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In the program, the following NSW Mathematics syllabus outcomes are covered:

describes and represents mathematical situations in a variety of ways using

MA3-1WM

mathematical terminology and some conventions

selects and applies appropriate problem-solving strategies, including the use of digital
MA3-2WM

technologies, in undertaking investigations
MA3-3WM gives a valid reason for supparting one possible solution over another

orders, reads and represents integers of any size and describes properties of whole
MA3-4NA

numbers

selects and applies appropriate strategies for addition and subtraction with counting
MA3-5NA

numbers of any size

selects and applies appropriate strategies for multiplication and division, and applies
MA3-6NA

the order of operations to calculations involving mare than one operation

In the program, the following NSW PDHPE syllabus outcomes are covered:

PD3-1 identifies and applies strengths and strategies to manage life changes and transitions
investigates information, community resources and strategies to demonstrate
i resilience and seek help for themselves and others
PD3-3 evaluates the impact of empathy, inclusion and respect on themselves and others
PD3-4 adapts movement skills in a variety of physical activity contexts
PD3-5 proposes, applies and assesses solutions to movement challenges
distinguishes contextual factors that influence health, safety, wellbeing and
P participation in physical activity which are controllable and uncontrollable
proposes and implements actions and protective strategies that promote health,
PO3-7 safety, wellbeing and physically active spaces
PD3-8 creates and participates in physical activities to promote healthy and active lifestyles
PD3-9 applies and adapts self-management skills to respond to persenal and group situations
selects and uses interpersonal skills to interact respectfully with others to promote
PR30 inclusion and build connections
i selects, manipulates and modifies movement skills and concepts to effectively create

and perform movement sequences
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In the program, the following physical martial arts techniques will be covered:

Break-Falling (Forwards and backwards)

Forward safety roll
Self-Preservation

Safety landing

Balancing

Safety Vault
Parkour

Speed vault

Wrist grab (Right hand on right wrist)
Self-defence

Wrist Grab (Right hand on Left wrist)
(escapes from simple

Wrist grab 2 hands on 1 wrist)
grabs and holds)

Double handed lapel/shoulder grab

Sprint
Dedging and evading Ducking
basic attacks Jumping

Pivoting

Shell
Blocking and deflecting

Parry

basic attacks

Ducking under and “Taking the back”

Jab

Cross

Hook
Basic Striking

Uppercut

Frant kick

Round kick

Double leg takedown (from knees)

Headlock throw (from knees)

Basic grappling Escape from mount: Bridge & roll

Guard pass: Basic Spiit pass

Scissor sweep (from guard)

Jumping Front Kick
Martial Acrobatics

Tornado Kick
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In the program, the following character/ethics topics will be covered both explicitly

and implicitly:

e Courage
e Courtesy
e Respect

s Integrity

Concentration
Loyalty
Teamwaork

Honesty

e Perseverance
o Resilience

e Self-contral

These topics have been chosen based on the Bushido Code - a widely known set of ethics,

understood to stem from the Samurai (Cleary & Ratti, 2011) —and the text Martiol Arts

Character Education Lesson Plans for Children by Massie (2013), designed specifically to

outline martial arts character education lessons plans for children. Some of the topics will be

taught individually, while others will be taught in conjunction with other related topics.
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Kick-Smart Pedagogy

Special Needs

The Kick-Smart intervention is designed to allow all students in mainstream Stage 3 classes to
engage in each activity and perform all techniques and skills in the program. While every reasonable
adjustment will be made to accommodate special needs through collaborative consultation with the
class teachers, some adjustments may be unable to be achieved without compromising the quality
of the activities for the other students, and may jeopardise the outcomes of the study, thus making

the adjustments unreasonable.

Student Engagement

The activities in the Kick-Smart program are designed to achieve maximal engagement through the
inclusion of the SAAFE Teaching Principles (Lubans et al., 2017), developed and published by the
Priority Research Centre for Physical Activity and Nutrition at the University of Newcastle, in
collaboration with the Institute for Positive Psychology and Education at Australian Catholic
University and the Psychology of Exercise, Health and Physical Activity Laboratory at the University
of British Columbia. Each lesson aims to include as many of the following SAAFE principals as

possible:

1. Be SUPPORTIVE in your teaching. Take the perspective of the students, provide a rationale for
what you are doing, create meaningful connections, use language that is not strict or controlling, and
demonstrate emotional support or involvement. Examples: Provide individual skill specific feedback;

provide praise on student effort and improvement.
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2. Maximise opportunities for individuals to be physically ACTIVE by including high levels of physical
activity and minimal transition time. Examples: Avoid elimination games; play multiple mini games to

maximise student involvement.

3. Create an AUTONOMOUS environment by providing students with choice and offering graded
tasks. Examples: Allow students to choose the music within the lesson; involve students in the

modification of the activities/rules.

4. Design and deliver FAIR lessons by providing all students with opportunities to experience success
in the physical domain. Examples: Ensure students are evenly matched in activities; encourage self-

comparison rather than peer-comparison.

5. Provide an ENJOYABLE experience, as people tend to persist with activities they find intrinsically
motivating. Examples: Start and conclude session with an enjoyable activity; do not use exercise as

punishment.

Behaviour Management

Misbehaviour will be seen as any moment in time where a student is disrupting the learning of
others in any way, challenging authority figures, threatening the wellbeing of others, or any
combination of these behaviours. These behaviours will be discussed with the students at the
beginning of the program, highlighting clear and high expectations, and noting that these behaviours
are unacceptable and may result in exclusion from some activities, or possibly the program if the

behaviours are severe enough.
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Progression of Disciplinary Action
All students are susceptible to becoming disengaged and displaying some or all of the unacceptable

behaviours mentioned above at some point. Therefore, rather than having a “Zero Tolerance” policy,

the following progression will be followed when managing negative behaviour:

Step Disrupting others Chislienging Atithority Threatening wellbeing of
ng others (or themselves)
1 Low level intervention (i.e. “The Look”, gesture to stop talking, move to the student’s proximity)
2 Gentle reminder of expectations (i.e. what the task is) and offer assistance
De-escalating statement: De-escalating statement:
Due to the nature of the program, if
3 I'm sure your friend is interested in P interested in what you hove o say, the behaviour continues, proceed to
what you have to say, but it needs to but now is not the best time, 5o let's stand
wait until after class. talk about it after class,

Notify the student that if the behaviour continues, they will be excluded from the current activity and will sit

4
with the classroom teacher (and follow through)
Notify the student that if the behaviour continues, they will be excluded from the remainder of the session and
6
will sit with the classroom teacher (and follow through)
If the student continues this behaviour over multiple sessions, they may be excluded from the program, What
7 they do during this time will be at the discretion of their class teacher (i.e. sit with the teacher and watch, join a

“buddy class”, wark in the office under executive supervision)
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Character/Ethic Mathematics PDHPE
Week | Lesson Overview / Martiz| arts focus ]
focus Qutcomes Qutcomes
= Forward Safety roll
= Front break-fall MAZAMA PD3-4, FOE-7,
1 Courage Self-preservation [ELERRUTE] PD3-2, PD3-0,
*  Backbreakdall MAZ2WM FD3-10, FD3-11
= Safety landing
1 = Safety vault,
»  Speed vault PD3-3, PD3-4,
: Respect A oA FD3-7, FD3-2,
2 |= Balancing & o Parkour RaAdLTIN PO, PDI-L0
=  QObstacle course that summarises the 1* urtesy) MAZ-2WM FD311
week
Escaping simple grabs and holds, such as:
= Wrist grab (attacker's right hand grabs
right arm)
= Double wrist grab {attacker grabs both MAZENA PO3-L PO3-3,
3 wrists with both hands) Self-defence MA3-ENA ﬁgi:? :g::;,
= Double handed wrist grab jattackar grabs TAAZ-21M Pﬂ3-9.‘ PDI-10
wrist with both hands)
= Escape from double handed lapel
2 Integrity
graby/choke/hands on shoulders
= Duck under an attack (e.g. a punch ora
“weapon” [pool noodle or padded stick])
= Jump over an attack to the legs (2.8 & . . . MAZ2UM FD3-1, PD3-3,
4 “weapon” [pool noodle or padded stick]) Evadifta ft:';cl'gmg hack MAS-1WM :Eg-_; :g::;
= Pivot out of the way of a vertical (down) MAZ-GMNA et
strike
= “Shell” Basic head protection
Farry cross punch
= |lunge
*  Shuffle forward . ) MAZLWM PD3-2, PD3-3,
< « Shuffle back Blocking/ deflecting/ o ENE PO3-4, PD3-7,
. dodging basic attacks MAZ-ENA PD3-8, PD3-9,
*  Switch stance " ' FD3-10, PD3-11
3 e Self-Control
- b [fContentisron) 032 FD2 3,
MAI-LYWN
= Cross bty PO3-, P35,
& _ " Stoking (with hands) ENA PD3-7, PD3-E,
pRercu hi P39, PO3-10,
= Hook M PD3-11
= Front Kick MAZ-LWI PD3-3, FD3-4,
7 = Rpound Kick Striking (with legs) MA3-21M PO3-8, PO3-9,
2 Knpe MAZ-ENA PD3-10, PD3-11
Team bullding and trust exercises/games
+ Beanbag “wars”
3 games. 1 one is simply played.
The final 2, chn. Are giver 1 min
ta discuss strategies to be more Loyalty
efficient (& Teamwork) MA3-LWM FD3-4, PO3-5,
-3 | -
8 «  Partper counter-balances Teamwork TAT;-J;::‘ 1;23_2' :g:_;‘
« Team balances/lifts MAZEMA p[)Ja_w g
+ Create origami ninja stars — One set of
instructions per team of 3-5
Use ninja stars with numbered
ground targets for i+/-/=/x) game
*  Tug of War
g i ad PD3-3, PD3-4,
Lesson one - Wrestling/Grappling basics A1 PD3-5, P37,
? |- Escape mount - bridge and ol Honesty Wirestling/Grappling MAZ6HA PD3-E, PO3-9,

PD3-10, PD3-11
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= Transition from guard {bottom) to mount
{either scissor sweep or hip bumpysit up
sweaep)

= Pass puard (dig elbows in and step over)

= Double leg takedown

= Arm bar from mount

= Llivedrills

Lesson twa = Wrestling/grappling basics

= Escape mount — bridge and roll

= Transition from guard (bottom) to mount
{either "scissor swesp” or “hip bump” /“sit

FD3-3, PD3-4,
up” sweep) . . MA3-TWM PD3-5, PDA-T.
10 Wrestling/Grapplin, < 5
= Pass puard (dig elbows in and step over) e/Grapling MAIGHA PD3E,FD3-0,
= Double leg takedown FD3-10, PD3-11
= Arm bar from mount
= Wrastling game: 5 second pins
Lesson 1- MMA Lesson MA3-LWM PD3-2 FD3-4
= Striking combination = takedown = ground - - -
i1 e : Eret Mixed Martial Arts $A3-2 UK Fay, FU2-o,
position > sscape A3 PD3-3, PD3-10,
MAZENA FD3-11
Lesson 2 Perseverance
+ Jumping front kick (& Resilience}
12 =  Tarnado kick Martial Acrobatics MAI-LIM ';Eg' :3::;‘
= Bucterfly kick MAZ-EMA - ¥

= “Drop kick” {on crash mat)

FD3-10, PD3-11
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Week One

Lesson 11 luctian to MMA Program
Lesson Objective(s): Mathematics Outcomes: PDHPE OQutcomes
s Introduce students to the program in a positive, energetic and Inspiring way MA3-AMA MAS-TWM P0O3-4, PD3-7, PD3-B, PD3-9, PD3-10,
»  Teach the self-preservation technigues that will be used throughout the MAZ-2Wik PD3-11

program
= Introduce bowing at the beglnning and end oflessans.
»  Define "Courage"

B Time R
CHightatiers Prajector + Screen 1
*  Intraduce Instructor|s) and course -
s L ; 2 - Computer with internet access 1
»  Display "Courage” slide an the projector screen and quickly discuss the | 2 e
definition: Mot the absence of fear, but going on inspite of it pgaslcepioded wodos s
g Mini Hurdles 10
3cm x 1m xim Matted floor {=26m’) 1
Warm up: L
Play Number Up - See Appendix 1 5 Mini-Trampaline 5
(MAI-GMA, MAZ-1WH, MA3-TWM) :
Gymnastics crash mat 2
Group Martial Arts Outcomes / PDHPE
Content Time | Guided Discovery it KTP's Maths Outcomes o
@ : ‘Whole
Demaonstrate technigue and have several practice attempis
fram knees %,rc'm (W)
py Me” | Effactive hreak-fall:
o One mlr_uute r(_:lallnns B Fﬁh:;taa::r:zli‘yddon <
Break falls . 1} practice doing front break-falls onthe padded floor as a *  Head stays off ground PO3-4
(Bppendix Pexican wave ina circle and turns to the side PO3-10
2} 2} Practice the technique by jurmping a5 high as they wish 5G5-7 *  Lands on both
onta a crash mat {using mini-tramp depending on ability} farearms, with arms
3} Practice the technigue {vertically) by running =t a crash mat bent. not straight.
thatis up agalnst @ sturdy wall lone at a time]
Backwards g Demonstrate technigue and have several practice attempts WG "Cfn oy Etfective break-fall: FD3-4
Break-falls from knees me FD3-8
(Appendix One minute rotations = Bends legs and PD3-14
2) 1} Practice the technigue on the padded floor as a Mexican lower's him/herself
wave in a circle down onto their
2} Practice the technigue {vertically) by running at a crash mat bottom
thatls ug agalnst a sturdy wall [one at a time) = Chintucked into
3} Ninja, Ninjor, Semured, Using the same rules as duck, duck 5657 chest
goose, In groups of 5-6, Students sit on bottoms, with legs = Head doesn't hit the
facing the centre of the circle. If they are chosen to be a Minja, ground
they must do a backwards break-fall and =it back up. If they *  Arms go out to each
are chosen to be a Samural, they must chase the person who side to prevent roliing
iz in around the circle and tip them before they reach the Over,
ariginal spat.
4 Demaonstrate technigue and have several practice attempis WG "Capy
fram knees and crouchin, sitian. me"
Cirguit:
1} Logralls
2 “Elephant Crawl".
Crawling on hands and knees, count every step, and on
every "step” that (s a multiple of 3 (3, 5,9, etc.) tuck chin
in, reach arm underneath body touch cpposite shin, Safe Rall
Forward pmtilng shouider on ground. Place armm back in front and o Tutkschinin to chest PD3-4
Safety continue crawling. +  Rolls over shaulder, PO3-8
3 Back break-fall get-ups.
2 SG nat neck. PD3-9
{Appendiz B Perform a back break-fall, then as feet go back towards 57 ¥ Teavals I (roighly) PDA-10
3 the ground, tuck one undernezth bottom and stretch the forward dnctiof\ L
other ane forward, Transfer weight onto the foot - '
underneath and the hand on the same side. Feach the
«other hand farward over the knee thatis forward and
stand up. Take a step forward and begin the process
again.
4y Forward safety roll down the gymnastics ramp
S8} Forward safety raoll on the padded fioor and jain the end
of the line
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Working with a teacher, the group sits in a circle, Scatter

numbered objects in the centre, Students take turmns forwards

or backwards rolling to the applicable object when the

SCENario is given.

= What [s one facter of 407 Repeat this guestion but
change the number e.g. 75, 15, B4 efc,

+  Show mea factor of 24, and then roll to the pair of the
factor

*  Find multiples of the nember 3.

Find a prime numbser.

Mat Chat

Courage discussion

1. Ask students to recall the definition of courage, or ta make up their own.

2, Ask the question: Does courage mean you are nat afraid af anything? [Assume many will answer yes, which is incorrect),

3. "Mow wea're going to explain why having real courage means you do brave things, even when you're afraid. lsn't everyone afrald of something#
Sure they arel It's part of being a regular person. Mow wha could give me an example of somecne wha does brave things? (Students give
examples such as police officers, firefighters, soldiers). Do you think a firefighters aren’t afraid of going into a burning building to save people?
Of course they are, but they do it anyway because it is important,”

4. “What is something that make you afraid but you have to do anyway? Maybe give a speechin front of the class, or perhaps even joining in today
with sorme of the activities, but you did it anyway, becawse it was imporant. That sounds ||ke courage to me.”

S, “There is a difference between being brave and being foolish. Being brave is doing scmething you are afraid 1o do, because it is.. Jmpartant,
Being foalish is doing something like jumping off a roof because someone dared you to, or said they would call you chicken if you didn't. So
remember, courage isn't dolng something for a dare that could get you hurt, itls doing something that you are afrald of because it is important.”

6. Meditation {1 minute sitting an knees or with crossed legs [with good posture and eyes dosed]}

POHPE
Outcomes

FO3-7
FD3-0
FD-10

Faor teaching points, diagrams and reasoning for safety landing, break-falls and rolls, see the following two sources:

tics.com/excerptsiexcerots flanding-and-falling-impar tant-skill s-for-youth-gymnastics

NOTE: The forward safety rall is different 1a a forward roll [AKA "Samersault”), The student’s head (s never directly under their body, The safety rall is asymmetrical. You

rall across your back zlong a diagenal, from shoulder to the opposite hip, se that your feet strike the ground ene st a time,

Week Cne
Lesson 2 — Parkour
Lesson Objective(s): Mathematics Outcomes: PDHPE Outcomes:
s Introduce word of the day: MAI-GMNA, MAZ-TWM, MAZ-IWM PD3-3, PD3-4, PD3-7, PDI-B, FD3-9, PD3-
= Revise some of the techniques From previous lesson 14, PD3-11
»  Teach simple Parkour technigues
Orlentation: Time Resources:
= [DOisplay "Respect” slide an the projectar sereen and quickly discuss Projector + Screen 1
the definition: “Esteem® — Give it to athers, earn it far yourself. ComEuttr with internet access T
= Note that the studenats must respect the rules and equipment. Not to | 2 5% jumba dice, 5x 10 side dice 10
rni::;.:%pg:; or perform any techniques ar slills unless Wini Hurdles 10
3emx 1mx Im Matted floor (=36m?) 1
Vst g Mini-Trampoli 12
Play Number Up - See Appendix 1 5 Vaultotsiades e
{MAI-GMA, MAZ-1WM, MA3-FWM) -
Gyrmnastics erash mat s
Group Martial Arts Outcomes PDHPE
Content | Time | Guided Discovery St KTH's Maths Outcomes o .
Students are show Maotorbilee landing position, and practice I'.a m’:n::: 'sh.ghm biva
several from a standing jump. Then begin the circuit: absorh the impact of
1. Agility Ladder (double footed jump) Janding
2. Minl Hurdles [double footed jump) = Mo straight legs an the
3. Agility Ladder {double footed jump} landing
4, Jump off gymnastics box, onto crash mat (motorbike = Nosguat position on FD34
safety |y pasion) we Lot o MAZ-5H Po3d
Landing S Mini Hurdles (double footed jump = SHEENLEpIneto ke A
: 2 the neck stabile and PO3-10
6, Agility Ladder (double foated jump) prevent falling forward POA-11
7. Minl Tramp to maotorbike landing *  Noarch inthe lower
bacl
Students roll a large 6-sided die before they begin their circuit, »  Nobending forward at
The number rolled is what they count up by every time they the walst
perform a movement/jumg in the circuit. Arms extended to the
frant, stralght and level
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with the heart in arder to
keep chest upon the
landing

Students are show the technique and practice with teacher on

ground, then in small groups:

1. Mini tramp vault [Teacher gulded) — Remove vault and do
zafety landing if student uncomfortzble with hesght. They

may choose to make @ shape in the air e.g. @ star jumg

Safety
‘ault before landing.
2. Safenyvault over low balznce beam / bench
3. Wault over gymnastics box/Solid crash mat FD3-4
FO3-8
19 | 4 Ninja, Ninja, Samurai q::} See Appendix 4 MAI-ENA PD39
5. Practice Safety LAMDING over miri hurdles PD3-10
PD3-11
Safety Each time one of the team members performs the vault, they
Wault count by a determined number (e.g. 4's), Once the 1.5minute
Interval findshes, they roll a 10 sided die and divide their score
by the number rolled.
»  Provide @ whiteboard at each station, for groups to use if
needed,
Speed Vault
The instructar demanstrates the technique, gives step by step PD3-4
criaad instructions, checks for understanding. W& PD3-2
Vp . | w0 56 see Appendix 5 MAI-ENA pO3-8
o Repeat Rotations frem Safety vault, but students may now {4-7) PD2-10
chose to perform a speed vault instead of safety vault. PD3-11
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Students complete the following clreuit:
L. Hephantwalk See previous cutcomes for:
2. Front break-falls jor backwards} «  Safetyvault PD3-4
Activity 3. Safery/Speed Vault over low bearn PD3-8
Circuit 19 | 4. Rolls (shoulder/mencil) 56 {3-5) i Sopetdipult PD3-9
5. Mini Hurdles [double footed jump} *+  Safety landing PO3-10
6 Aglity Ladder (double foated jump} % Back beabtall PD3-11
B *  Forward break-fall
7. Sarint
B Mini Tramp Safety/Speed vault
Mat Chat
[biespec disqussion. POHPE
1. Ask students to recall the definition of Respect, ar to make up their own. Outcomes
2. Esteem — Treating someone with extra courtesy.
3. Self-esteem means feeling good about yourself, so esteem for cthers means you lagk up to them. Se who are some of the people we should give
respect, this extra-specal courtesy, ta? Parents, teachers, martial arts instructors, police, adults in general PO33
4. MNow, let’s talk abgut why respect s important, Think about it lilee this: Your parents, your teachers, they both spend a lot of their time and effart P03-7
taking care of you, keeping you safe, teaching you new things, organising cool martial arts teachers to come and teach you. Showing respect is 1
an easy way to show that you appreciate that. And the best thing is, you can do it every day, and a lot of you probably already do.
5. 5Sowhat are some things we can do to show respect? (allow time for children to answer)
6. Meditation |1 minute sitting an knees ar with crossed legs |with good posture and eyes closed |}
Week 2
Leszon 3 - Self Defence
Lesson Objective{s): Mathematics Outcomes: PDHPE Dutcomes:

s Integrity
s Self Defence

IMAZ-GRA, MAI-SMA, MAS-ZWM

PD3-1, PD3-3, PD3-4, PD3-5, PDI-F,
PD3-8, PD3-9, PO3-10

Time Resources:
Frojectar + Screen
Orientation: i
v Irkroblois begic it the ey ” Computer with internet access
s  Introduce word of the week: Integrity
Jemxim x Im Matted floor {=36m?)
Warm up; 20m’ area [Can use regular training area [=36m7]}
" 3
Warm up game from Appendix 1
) ) Group Martial Arts Dutcomes PDHPE
Content Time | Guided Discovery Srtare KTPs Maths Outcomes ik
1 | Demonstrate technigue to class Demensiates the
following to escape a
X wrist grab:

Wrist grab * Cirdesownarmina MAI-EHA :gg-i
{attacker's right “#rtacker” grabs the “defender” and asks a simple addition, clackwise direction ) :
hand grabs right 5 subtraction, multiplication or division question. The Pairs until awn hand is an MG ANA P53

s} “Defender” answers the question, then performs the 0p MAZ-ZWM :E:'i]
technique to escape the grab. The rales are then reversed #®  WUses both hands to i
push attackers hand
anay
1 Demonsirate technigue to class WG MAT-BMA PD3-3
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Demanstrates the MAT-5MA PD3-4
Split class in half. One half are “Attackers”, the other half are following to escape a MAT-ZWI PDI-5
“defenders”, Students skip/jump/unge around the wrist grab: PD3-8
designated area randomly until the Instructor shouts &  Circles own arm inan PD3-10
Wrist grab danger. "Attackers” grah the closest “defender” in a double anti-clockwise
[attacker prabs 5 wrist grab. The instructor shouts out a simple addition, direction and
right wrist with subtraction, or division q performs an arm curl
left hand} “Defenders” perfarms the technigue to escape the grab ®  Grabs own (right}
{which also allows time to process the question) then hand with free hand
answers the question. After 2 minutes, the roles are then and pulls arm away,
reversed. At this time, revise teaching paints of technigue. and back towards left
shoulder
1 | Demonstrate technigue to class Dernonstrates the
following to escape a
double-handed wrist
grab
+  Quickly drops into 8
Double handed squat while PD3-3
wrist grab pretending to PD3-4
(attacker grabs Ferform escape and shuttle run ta the other side of the Paits hammer a nail into PO3-5
one wilst with T room and back 10x, then reverse rolls, the graunditn R4
hath hands) trapped hand PD3-10
#  Uses free hand to
grab trapped hand
and pull up and
baclwards = “Pull the
rakbbit gut of the hat”
bE Demonsiraie technigue to class WG PD3-3
Demanstrates the PD3-4
following to escape a PDI-5
double-handed shoulder PD3-3
area grab: PD3-10
®  Usesleft hand totrap
attacker's right hand
Perfarm escape and shurtle run to the other side of the by applying pressure
Fscape from roam and back 10, then reverse rolls, e o the tog of their
Pairs
daouble handed o hand.
lapel 7 IFwarking in trios: Twe students stand on opposite sides of Trios Ralises right arm
grab/chakehands the space. Cther student escapes fram one of them, then straight up In the air
on shoulders runs to the other side and performs the escape on the and sticks shoulder
student on the ather side. o own ear
»  Steps back with left
faat while twisting ta
the laft
#  Pushes attacler back,
then runs in cpposite
direction
Split class In half, One half are "Attackers”, the other half are
“defenders”, Students skip/jump/unge around the
designated area randomly until the instructor shouts
danger. "Attackers” grab the closest “defender” in a double PD3-3
- - i | i MAT-GHA PD3-4
Combine 3ll of the wiist grab. The Instructor shouts out a simple addition, .. See gutcomes for s plts
technigues subtraction, multiplication or divison questian. The previous technigues AT 2V PD3-8
“Defenders” performs the technigue to escape the grab POI-10

{which also allows time to process the question) then
answers the question. After 2 minutes, the rales are then
reversed. At this time, revise teaching points of technique.
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Mar Chat

PDHPE

Integrity discussion Outcomes

1. Ask students to recall the definition of Integrity, or to make up their own.

2. Integrity: the quality of being honest and having strong moral prindples. Undfvided, consistent; sincerity

3. Character means what type of person you are, Whether you are a good persan or bad persan, trustworthy or untrustwarthy. SO Integrity means
you are basically an all-round good person. Those key words: Consistent and undivided are alsa really important. Why is that da you think?

4. Because somecne with a lot of integrity s a good person all the time, ne matter what athers say ar de. {in other words, they are consistently good, ep31
ewven when people try and divide them from their good choices and make bad ones. People with integrity would rather tell the truth and face any POAA
consequences, than lie, eD3-7

5. Who can finish this sentence? “Actions speak Jouder than [words]"-What do you think that means? e

G, It means you can't always tell what kind of persen somecne is by what they say, but you can tell that by what they do.

7. Ifapersan doesn't have integrity, they would say one thing, and do another. For examgle, tell you that they are your friend, then go off and tell
their ather friends that they don’t like you, Wha could think of another example?

g, Meditation |1 minute sitting on knees or with crossed legs [with good posture and eyes cosed]}

Week 2
Lessan 4 —Evading / dodging basic attacks

Lesson Objective{s): Mathematics Outcomes: PDHPE Outcomes:

s Integrity MAAZ-ZWIL MAS-TWIM, MAI-6NA PD3-1, PD3-3, FD3-4, PD2-7, PO3-8, PDA-

= Blocking/ deflecting/ dodging basic attacks 9, PD3-11

Time Resources:

Orientation: Prajectar + Screen 1

= Revise definition of Integrity: Computer with Interner access 1

*  The quality of being honest and having strong moral principles, Tennis Balls 7
Undivided: consistent; sincerity Chairs 7

2 Flexi Domes 1%

»  OQuickly outline lessan: 20
Today we zre learning how 1o dodge attade. In other words, we are Fadded swords / ¥ poal noodles 13
learning how nat ta get hit. Pool Moodle 23

Extra-Large skipping rope 1
3cmix Imx Im Matted floor |=36m°) 1
Warm up: Ml
Choose from Numeracy-Based Worm up gomes section = MirkWhitebeands, 13
Whiteboard Marlers 13
Content | Time | Guided Discovery ::.::lpun BERE ‘Eﬁ;ﬂm” Maths Outcomes PDHPE Outcomes
Demonstrate correct technigue and outline FAS points for *  lands on ball of the
1 sprinting, WG foot.
(See i 6] +  Mon-support knee
bends at least 90
& degrees during the
g&“;: Ball drop challenge. re.l:mrery pr.lase. ) FD3-4
ciekdy Stand on 2 chair. Hodd arm stralght out and drop tennis ball, +  High kree lift {thigh PD3-E
(Sprint} % Student must stand 3m awiay. When Thw_ see the ball drop, G zlmaost parallel ta the PD3-11
they run and try to catch it either before it hits the ground, or ground.
after the first bounce. *  Head and trunk stable,
eyes focused forward.
+  Elbows bent at 90
degrees.
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Arms drive forward
and baclk in oppasition
1o the legs.

Demonstrate the correct technigue for ducking under

(appendix 7) and jumping over (Appendix 8} an an-coming WS
object/attack
The Clothesline:
The instructor and an assistant hald anto a long skipping rope
andl streteh it at shoulder height. The class stands in the
centre of the area. The rope holders then walk/run on each Duck:
side af the class with the rope, making the elass duck o Appendix6
underneath using the correct technigue. Jump:
The instructor counts how many students touch the rope and o Getreaty: A
multiplies it by a number, The instructor glves the class the bk erosch R ot
Ducking ciass the product, and the multiple. The class must work out o T IDFf' S d MAZ-2WM PD3-4
and the number of students while doing squats. When the = _e 2 prlng"an MAZ- TV
Jumging instructor says "GO!™ the students perform their answer in swmﬂg |t : MAZ-ENA REZE
push-ups. W& = Fly: KHE“ES up, look
E.g. The instructor feels 5 students touch the rope, He then fanand .
gives the class the product (30, and the multiple [6]. The ar Lendiiand q:”E“""
dass then does 5 push-ups, armes forvard
The Whipper-snipper:
The instructor and an assistant hald onto a long skipping rope
and stretch it at ankle height. The class stands in the centre of
the area, The rape holders then walk/run an each side af the
dass with the rope, making the dass jump aver Tt using a tuck
Jurmp. The same maths problem as the Clothesline is given.
Jumping races
Using kick shields or mini hurdles, each group lines up at 3 set
of hurdles. The instructor gives a number by which they have
to count {7}, and a target multiple that they have to reach
(63}, Every time a student reaches the end of the hurdies,
runs back and high-fives the next team mate, that is warth *  Getready: "rms
one of whatever number is chosen [7). As soon 35 the team hack, crouch forward”
reaches the goal (63}, they sit down ina straight line with *  Take OFf: "Spring and MAZ-2WM
thelr legs grossed, 56 swing your arms” MAZ WM PD3-4
«  Fly: "Knees up, look AT HA PD3-3
The other teams perfarm 10 push-ups and the game begins forward”
agaln with a new number and new target (e.g. Counting by #  Land: “Land guietly,
sixes, and the target is 72), arms forward”
The Instructar should emphasise following instroctions by
only awarding a win to the first group to be finished that has
all students followlng both instructions:
1, Sitdewn with legs crossed
2. Straight line
Demonstrate technigue WG 3
Moodle chasing: b Lur: :1Ip§ t:ﬁlmmi
One student has a noodle, and the other student faces them t::heek;:‘ck as lh: f:;
Pivoting In their fighting stance. The student with the nocdle attermpts foot goes back) MAZ-TWR
and ta tap their partner's closest foat. The partner without the Hanids are upina MAZ-1WM PD3-4
stepping roadie must evade the noodle by stepping back and plvoting, Pairs defensive position. MAT-GMA PD3-2

This process repeats until the pair reaches the end of the mat.
The pair then ralls 3 die and multiplies the number rallad by
the number of times the person got tagged. The roles are
then reversed.

Don't move until you
see your partner
Mattack”
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The Glind mank:
1-3 peogle are blindfolded and given a pool noodle. They are

to walk around the areals) performing either a head height Dodging:
harizontal swing, an ankle height harizontal swing ar a # Lok straight ahead (ar
Futting vertical strike from heac_l hielght to knge hefghit. The other o Pﬂnen_t}
fall Es;udﬁn‘ts must evade using the technigues lezrnt throughout - &se nu;m:: af flo:t D34
@ class. . wer body welght,
Together J Several students take it in tums of being the mank{s) we then up when £ PD3-2
+ ; : PDA-11
odking MOTES: ) ] ) changng direction
+  Emphasise contral of noadle. Any wild or excessive +  Useknees
swings will resultin a 20 second time out, and 2 «  Useanly ane step 1o
change-cver of maonks, change direction
*  Make sure students and teacher alert “monk™ if they
are going out of the area of play
Mat Chat {10 Mins)
Integrity discussion POHPE Outcomes
1. Ask students to recall the definition of Integrity, ar ta make up their awn.
2. Integrity: the quality of being hanest and having strong moral prindples, Undivided, consistent; sircerity
3, Okay, 30 we know that we want te have integrity, because we all want to be good people, We also want to be somecne that others can
respect and look up 1o, But the truth is that no one ather than ypou can malke yourself a persen of integrity. Remember it's not what you do
when people are watching, it's about what you do all the time, even when people aren’t watching that makes you a person of integrity, DAL
4. Some pecgle only do the right thing beczuse they zre afraid of getting caught doing the wrong thing. Others are selfish and always put their PD33
own needs in frant of athers. But some people know what [s right, and choase to da that, even (T It isn't the best thing Far them personally, P37
and they even do it when nao one is around. That is real integrity. PD39

5. Solwantyou to spend same time this week thinking about your actions and whether you have been acting with integrity. IF you know you
haven't been, [want you to put an effart in to act with integrity, and make same chaices that you know are good, | want you ta da this even if
na ane natices. The most impartant person will natice those actions, and that person i

6. Meditation {1 minute sitting an knees ar with crossed legs [with good posture and eyes dosed]}

7 {You}

Lesson 5 — Blocking & deflecting basic attacks

Lesson Objective|s):
«  Selfcontral / concentration

Blocking/ deflecti

ing basic attacks

Mathematics Outcomes:
MAT-TWH, MAZ-SRA, MAS-ENA

PDHPE Outcomes:

PD3-2, PD3-3, FD3-4, PD3-7, PD3-8,
P3-9, PD3-10, PD3-11

Orientation: Time Resources:
= Intraduce self-contral, Briefy discuss what it is: The abllity te cantrol Projector + Screen 1
yourself, Choasing the right actians, especially in difficult s " Computer with internet access 1
*  Briefly outline the content of today's lesson: Learning how to block Focus Mitt (pair] 13
and deflect strikes Bag Gloves [pair) 13
Warm up: 5 Jcm % 1mx Im Matted floor (=36m”) 1
Choose 1 activity from Appendix 1 Padded swards / % poal noadles 13
Content | Time | Guided Discovery ook Bmitiat Aty SCame Maths Outcomes | PDHPE Outcomes
Structure KIP's
5 Demonstrate technique (Appendix 3) WG *+  Learnto block
o Wiove with
the strile, not
agalnst, MA3-1AM PD3-4
Shell Recall multiplication facts while practicing technigue “Imagine you MAZ-EMA PD3-7
5 E.g. Every time the partner touches their "shell”, they “roll Pairs are rubbing PD3-8
with the punch” and recall a number fact. E.g Counting by 4. hair gel
thraugh your
hair”
5 Demanstrate technique WG * I.ealm o Rockundera
strile
Students perform technigue on thelr opponent coming = Mantain
towards them. Once they are behind the opponent, they bear sight of
hug them and ask thelr partner an addition or subtraction oppenent MAZ-TYWM PD3-4
Aeroplane question. Students are held for 10 seconds while they try to o Keep hands MAS-SMA FO3-7
1o back answer the question. If the student answers correctly, they ; up PD3-8
4 are released early. Students switch roles every time PR «  Step forward PD3-11
on 45" angle
Swap to 2 shaw * style punch under the
Students perform technigue on their opponent coming outstretched
towards them. Once they are behind the cppanent, they push arm
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their opponent away and sprint to the other side of the space. = Hug
This time, they are going for speed, and will not be doing oppanent
mathematics questions, around waist
as you pass
under the
arm
In pairs students take it in turns to make their partner:
Jump (by swinging the pocl noodle ankle height} PD34
Dk, Duck [swinging pool noodle at head height), or PDI-7
Fivatar 10 | Pivot {bringing the pool nocdle down the centre of their Pairs = Apply bath techniques PD3-8
jump partner} PD3-11
Students may wish to attempt to add in the "duck under to
back” rechnique when they duck if they would like 3 challenge
Mat Chat
Self-Contral Discussion PDHPE Outcomes
1. Ask students to recall the definition of Self -Contral, or to make up their own.
2. Selt-Cantrol: The ability to contral yourself; Choosing the right actions, especially in difficult situations.
3. Sothat means choosing the right thing to do, and daing it, even when you don't want to.
4, Put your hand up if you have ever been so mad that you have wanted to scream, or break something? Pretty much everyone, right ? Because
everyone gets angry. But what kind of world would it be if everyone acted on their anger? A pretty scary and dangercus one, full of people
Fighting, screaming and breaking things all the time,
5. Solet’s put this in real terms. Self-control means controlling what you say and do, <o it's really impartant, Because no one wants ta live in that
scary world we just spoke about. So what is something you can do to show self-contrel when you are mad and want to scream, break something, :g:_;
or hurl somecne? (Kids list strategies they know, e.g. Close eyes, deep breath and count to 10} PD3-7
6. Meditation {1 minute sitting an knees or with crossed legs [with good posture and eyes closed]} FD3-9
While you get yourself comfertable and begin to clese your eyes, | want you to contral your breathing. You are the only one in the warld who Foaig
can da this. Only you are in charge of your breathing. Slow your breathing down now. In through your nose, Imagining vou are filling vour belly
with air. Qut through your mauth, ematying your lungs completely. Right now, you are showing self-contral. You are in charge of this. Again,
slowly in thraugh your nose, and oot through yeur mouth. Think about what you can achieve when you show sell-contral. Think about how it
would feel to control your behaviour and ematians for sa long that you achieve your goal. Maybe you have sat down 2t home or inthe library,
ang finished a poster or project from school, s perfect, 1t 12 exactly The way you want it 1o be, You show it ta your friends and teacher and they
love it. How do you feel? Maybe you feel happy, maybe you feel like semething heavy has been taken off your chest and you feel lighter and
more relaxed.
Lesson &— Striking with hands
Lesson Objective{s): Mathematics Dutcomes: PDHPE Outcomes:
s Self-