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ABSTRACT:

INTRODUCTION: Rugby union has been one of the team sports that has grown over the last
few years, and the margin between success and failure for teams has become narrower as the
years have gone by. The game consists of players going through different movements such as
sprints and/or collisions, that vary in intensity. The demands that face schoolboy rugby players
are not well understood, and the lack of research in this area leads to a potential lack of
understanding of the perceptions that coaches have about the demands that schoolboys are
faced with during a match. OBJECTIVE: Therefore, the purpose of this study was to
determine the perceptions that the schoolboy rugby coaches had surrounding the demands that
their players are faced with during a 70-minute match. There were a few secondary purposes
of the study, such as determining which school, government or private, had a better
understanding or perception of the demands, as well as comparing strength and conditioning
coaches’ perceptions to regular coaches’ perceptions. METHODS: This was a cross-sectional,
descriptive study to determine the coach’s perceptions. These perceptions were collected
through an online questionnaire, which consisted of ten sections and 74 questions. The
questionnaire was piloted on a subject group with different types of experience. Coaches from
the top 100 schools list were contacted through their school website. RESULTS: The
questionnaire had a 72% response rate: 41 responses from 51 emails. The 41 responses
consisted of 23 government schools and 18 private schools, which included 11 of the top 20
rugby schools in South Africa, with most responses coming from the Eastern Cape (41.5%).
Results indicated that a government school’s coaches had significantly (p<0.05) more
experience than private schools’ coaches, and that they had significantly (p<0.05) better
academic qualifications than private schools. However, strength and conditioning coaches had
significantly (p<0.01) better academic qualifications than coach, whereas coaches had
significantly (p<0.01) better coaching qualifications than strength and conditioning coaches.
CONCLUSION: “Experience has been shown to be a potential reason for what is described
as a good coach”. This is also another potential reason why government schools are a dominant
force in schoolboy rugby in South Africa. However, this is also coupled with better
qualifications showing the dual importance of both experience and education. This study has
shown that coaches, within a South African cohort, overall had good general perception of the

demands of school level rugby matches.
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CHAPTER
INTRODUCTION:

Background to the Study

Rugby union has become one of the fastest developing intermittent team sports in the world,
with a large increase in the number of players over the past few years (WorldRugby, 2017). As
the game has evolved, the margin for error between success and failure has become smaller.
Successful performances for a rugby coach means winning and ensuring that all the players
have played well. Success for the medical staff means that all players are trained, last the game
and remain injury free (Maile, 2002; Shokman et al., 2002). One of the ways coaches and
medical staff ensure these successes is through staying up to date with the latest developments
in the game, including the changing physical demands of the game, as the preparedness of the
players can influence the success and failure of the team. If the players are prepared, they will
be able to withstand the demands and ensure that there is a reduced risk of injury (Robinson,
Pote, and Christie 2019). One of the biggest predictors for success is that the athlete does not
get injured, as the best predictor for a reoccurring injury is a previous injury (De Visser et al.,
2012; Héagglund et al., 2013; Orchard, 2002; Swenson et al., 2009). The fewer injuries a team
has throughout a competition, the better they perform; this was shown to be the case within
elite rugby union (Williams, 2015). This is because player durability is regarded as one of the
major factors of success, alongside skills, fitness and tactics (Orchard, 2009). Thus, if a coach

cannot select his best team, it may affect team performance (Hagglund et al., 2013).

The game of rugby is played at many different intensities. For example, in a single match a
player can experience many periods of high-intensity running bouts followed by collisions,
which are then followed by low-intensity bouts (Bradley et al., 2015; Hartwig 2009; Hartwig
et al., 2008). These bouts of different activities can have different durations and frequencies
depending on the player’s position (Bradley et al., 2015; Hartwig 2009; Hartwig et al., 2008;
Roberts et al., 2008). Rugby is a unique sport with unique physical and physiological demands
placed on the body (Bradley et al., 2015; Hartwig 2009; Hartwig et al., 2008; Roberts et al.,
2008). These demands tend to be different for different positions, with the starkest contrast

being between forwards and backline players. The contrast comes in the form of distances



covered during a game, time spent during different bouts of activities, as well as the number of
high-intensity efforts (Read et al., 2017; Read et al., 2018; Macleod, 2016; Coughlan et al.,
2011; Hartwig & Searl, 2009; Austin et al., 2011; Deutsch et al., 2007; Deutsch et al., 2001;
Deutsch et al., 1998). This difference in the workload placed on forwards compared to backline
players (Bradley et al., 2015a; Bradley et al., 2015b; Phibbs et al.,2017) is, in part, due to the
number of impacts a player experiences. Forwards experience more impacts than backline
players, as forwards are required to be involved in more tackles, set pieces and collisions than
backline players (Macleod, 2016; Owen et al., 2015; Suarez-Arrones et al., 2014; Cunniffe et
al., 2009).

While we understand the professional game fairly well (Deutsch et al., 2007; Duthie et al.,
2005; Cahill et al., 2013; Coughlan et al., 2011; Cunniffe et al., 2009; Macleod, 2016; Austin,
Gabbett & Jenkins, 2011; Reid et al. 2013; Owen et al. 2015; Suarez-Arrones et al. 2014;
McLellan et al., 2013), there is limited research on the positional and physical demands placed
on adolescent rugby players (Barnard et al., 2020; Read et al., 2017; Read et al., 2018; Hartwig
& Searl, 2009; Roberts et al. 2008; Deustch et al., 1998). The current understanding of the
demands placed on adolescent players has come from research on the adult format of the game
that is then directly applied to the adolescent game (Read et al., 2017; Read et al., 2018). This
comparison may not be appropriate, and, therefore, understanding the demands placed on
adolescent players is important. For example, the sizes of adult and adolescent players are
different (Read et al., 2017; Lombard et al., 2015; Mclellan et al., 2013; Arkell & Lambert,
2011), as is the length of their games (Read et al., 2017; Macleod, 2016; Lombard et al., 2015;
Vaz et al., 2016; Mclellan et al., 2013; Arkell & Lambert, 2011). The demands also differ
between forwards and backs, mostly due to their differing positional roles, as well as their
differences in anthropometry and morphology (Read et al., 2018; Read et al., 2017; Macleod,
2016; Vaz et al., 2016; Mclellan et al., 2013).

The understanding of the relationship between adults and adolescent rugby injuries is not well
established (Read, 2017). The nature and type of injuries are similar in the two groups, but the
severity differs between groups (Starling et al., 2019; Fuller et al., 2016). Similarly, as the
number of players, both professional and schoolboy (U18/U19), have increased, there has been
a linear increase in the number of injuries (Quarrie et al., 2017; WorldRugby, 2018; Bleakly et

al., 2011). These injuries are not only severe injuries, such as broken bones or concussions, but



also include muscular injuries, which have become more prevalent (Starling et al., 2019; Fuller

etal., 2016).

This gap in literature and uncertainty of the demands of schoolboy rugby has, therefore, created
a specific need for scientific knowledge around the demands placed on these players (James,
Mellalieu & Jones, 2005). The understanding that can be gained from such research can provide
scientific knowledge that is required by coaches, trainers and medical staff (Maile, 2002;

Shokman et al., 2002).

The perceptions of coaches, with regards to demands that the players are faced in a 70-minute
match, has, to the author’s knowledge, not been studied. Previous studies that focused on
perceptions of coaches found that the coaches’ perceptions are changing from a win at all costs
mentality to that of improving players growth both on and off the field (Bennie & O’Connor,
2010). Recent studies have focused on coaches’ perceptions relating to talent identification and
player election (Chiwaridzo et al., 2019a; Chiwaridzo et al., 2019b). The perceptions within
these studies highlighted that player fitness and ball skills play a vital role in their selection
(Chiwaridzo et al., 2019a; Chiwaridzo et al., 2019b). As player fitness is a key aspect in
selection, the perceptions of coaches of the demands of the game are important: if players are
not adequately prepared for the demands of the game, injuries may occur (Robinson et al.,

2019).

A study conducted on South African school-level coaches found that players were being
generically trained rather than positionally (Robinson et al. 2019). It was identified that there
was a lack of rugby conditioning structures and knowledge. This came down to different
schools, such as government and private schools, having to face difficulties with regard to

educators, resources and facilities (Klein et al., 2016)

Therefore, the perceptions and understanding that coaches and strength and conditioning
coaches have of the demands of the game within a South African school environment could
present interesting findings. Previous research had reported that the qualifications of strength
and conditioning coaches involved in South African school-level rugby did not represent any

rugby demands within the course material (Robinson et al., 2019; NSCA, 2018).



This is interesting, considering the unique demands of the game at this level — thus adequate

training and preparation need to be aligned with an understanding of the demands of the game.

Statement of the Problem

There is limited information on the positional demands of schoolboy (U18/U19) rugby in South
Africa. Furthermore, the coach’s perceptions of these demands are also lacking. The knowledge
around whether or not the coaches know the distances, common injuries or even what positions
experience what specific demands is not known. The purpose of this study was to describe the
understanding that South African coaches have of the demands placed on players during a
schoolboy (U18/U19) rugby match. The coaches consist of regular coaches and strength and

conditioning coaches from private and government schools.

Objectives

The objectives were three-fold:

1 Determine the knowledge that all coaches had of school boy rugby match demands.

2 Compare the coaches’ knowledge and experience of the demands against the
strength and conditioning coaches’ knowledge of the demands.

3 Determine if there was a difference in knowledge and experience between private

and government schools’ coaches’.

Research Hypothesis

The knowledge and perceptions that the coaches have of the demands of a schoolboy
(U18/U19) rugby (70-minute) match is expected to be similar to literature. It is also expected
that perceptions will be different between coaches and strength and conditioning coaches, and
that there will be a better perception of the demands at the private schools compared to the
public schools. The experience and qualifications is expected to be different for both coaches

and strength and conditioning coaches as well as between government and private schools.

STATISTICAL HYPOTHESES
1 Ho = Private school coaches and government schools have the same amount of
coaching experience
Ha= Private school coaches and government schools do not have the same amount of

coaching experience



Ho = pupce = ugce
Ha = upce # ugce

2 Ho = Strength and conditioning coaches and coaches have the same amount of

experience.

Ha = Strength and conditioning coaches and coaches do not have the same amount of

experience.
Ho = uce = usce

Ha = uce # usce

3 Ho = Coaches and Strength and conditioning coaches have the same standard of

coaching qualifications

Ha = Coaches and Strength and conditioning coaches have the same standard of

coaching qualifications.
Ho = ucqi = uscqi
Ha = pcq1 # uscqi

4 Ho = Coaches and Strength and conditioning coaches have the same standard of

academic qualifications

Ha = Coaches and Strength and conditioning coaches have the same standard of

academic qualifications.
Ho = pucqz = puscqz
Ha = ucq2 # uscqz

Hypothesis Key

Ho = Null Hypothesis

Ha = Alternative Hypothesis

PCE = Private school coaches’ experience

GCE = Government school coaches’ experience

CE = Coaches’ experience

SCE = Strength and conditioning coaches’ experience

CQ1 = Coaches’ coaching qualifications

SCQI1 = Strength and conditioning coaches’ coaching qualifications
CQ2 = Coaches’ academic qualifications

SCQ2 = Strength and conditioning coaches’ academic qualifications



IMPORTANT NOTE:

This study was intended to investigate the movement demands of adolescent school boy
rugby players using Global Positioning System (GPS) technology. However, the data
collection part of the study was due to take place as the global COVID-19 pandemic
resulted in lockdown in South Africa in March 2020. The study was therefore adapted to
look at the perceptions of the demands from the perspectives of different coaches within

South Africa.



CHAPTER 11
REVIEW OF RELEVANT LITERATURE:

It is believed that Rugby football (henceforth referred to as rugby) was invented in 1823 by a
young boy called William Webb Ellis, who picked up the oval-shaped ball and ran with it
towards his opponent's goals (Bolligelo, 2006; Gustafsson, 2013). The very first international
rugby match was played between England and Scotland in 1871 and, soon after this, the game
of rugby travelled to numerous countries around the world. The game arrived in South Africa
in the 1880s via the British settlers, who arrived in the Cape area; the sport was played in elite
schools as well as predominantly British clubs (Gustafsson, 2013). Rugby was considered a
sport for those referred to as more ‘civilized' and ‘affluent', compared to soccer, which was
considered for those deemed ‘uncivilized' and ‘poor' (Gustafsson 2013). In 1995, the game of
rugby became professional, and the International Rugby Board (IRB) at the time removed all
restrictions on the payment of players (Fizel & Fort, 2004). Since this era, the game has become
more professional, has grown globally and become popular. The IRB, who changed to World
Rugby in 2014, reported in that year that 3.5 million men were playing the game within 117
unions (WorldRugby, 2017). In July 2019 there were 2.7 million women playing rugby, which
was an increase of 10% from the previous year. This 10% increase was surpassed by the
increase in formally registered female players, a number that saw a 28% increase
(EnglandRugby, 2020). Part of the growth of the game has come about from the advancement
in technology such as television and social media (WorldRugby, 2018). Television viewership
has increased since the professional era (WorldRugby, 2018). During the Rugby World Cup of
2015, there was a viewership of over 120 million people (WorldRugby, 2018).

Currently, there are 121 countries that have registered male rugby players, with a total of 8 500
000 registered male players and 580 000 registered female players in the world (WorldRugby,
2018). The game is one of the fastest developing team sports in the world with a 17% (22%—
39%) increase in the number of players during 2016 (Quarrie et al., 2017; WorldRugby, 2018;
Bleakly, Tully, & Connor, 2011). The country with the most players is England (two million),
which is four times as many as South Africa, which has approximately 500 000 players
(WorldRugby, 2018). The 500 000 players in South Africa include all ages, schools, clubs and

elite players. It must be noted that an exact figure of the number of schoolboy rugby players in



South Africa is not freely accessible — however, it is known anecdotally that schoolboy rugby

may have greater viewership than even the elite game.
Rugby Union

Rugby is played by 15 players on the field, with eight reserves. Reserves are allowed to be used
as substitutes if the coach wants to make a tactical change or for an injury, and this substitution
can occur when there is a stoppage in the game. Rugby is a contact sport with high physicality
and collisions, as well as a large number of high-intensity bouts executed repeatedly (Bradley
et al. 2015; Hartwig et al., 2009; Hartwig, Naughton, and Searl 2008). These bouts can consist
of sprinting, walking, jogging and tackling.

The field dimensions are 100m in length, with the width varying between 60m and 70m
(WorldRugby, 2020a). The regulations state that the width has to be between 50m and 70m.
World Rugby states that for a game of rugby there has to be two teams of 15 playing against
each other (WorldRugby, 2020a). Both teams have to play fairly and abide by the laws as well
as have good sporting conduct as determined by World Rugby. The game has many different
actions, including kicking, passing, running and grounding the ball over the try line. The main
object of the game is to score a try, which occurs when one team grounds, in a controlled
manner, the ball over the opposition’s try line (worth five points) (WorldRugby, 2020a).
Scoring a try is the way a team can score the most points (WorldRugby, 2020a). The other
means of obtaining points are conversions (occur after a try has been scored, worth two points),
penalty kicks at goal, or even dropkicks (worth three points each), which is kicking the ball on
the half volley through the goalposts (WorldRugby, 2020a). The team that scores the most
points ends up as the winner of the rugby match (WorldRugby, 2020a).

Player Positions and Player Characteristics

Each player on the field has a specific position and number, which are outlined by World Rugby
(WorldRugby, 2019). The 15 players on the field are divided into two categories: forwards
(eight) and backline players (seven) (Macleod, 2016; WorldRugby, 2019). The forwards
numbers range from one to eight, and the backline players range from nine to fifteen (Macleod,
2016). The forwards consist of a front row, which has two props (numbers one and three) and
one hooker (number two), who is in the middle between the two props in the scrum, and who

is responsible for throwing the ball into the lineout (Macleod, 2016). There are two locks



(numbers four and five) in the forwards who are normally the two main jumpers in the lineout.
Then there are three loose forwards, consisting of an openside flank (number six), blindside
flank (number seven) and an eighth man (number eight) (Macleod, 2016). The backline has a
half-back pairing, which is the scrumhalf (number nine) and the flyhalf (number 10). Then
there is a left-wing (number 11), a right-wing (number 14) and a fullback (number 15), which
make up the back three. Finally, there is a centre pairing, which is made up of an inside centre
(number 12) and an outside centre (number 13) (Macleod, 2016; WorldRugby, 2019). The two
wings and fullback make up the outside backs, while the inside backs are the two centres

(Macleod, 2016; WorldRugby, 2019).

The main role for forwards is to compete for possession of the ball at either a ruck, maul or a
set-piece. The main role for backs is to gain field position, territory, and score points. The
halfbacks have a very important and specific role, which is the tactical decision making for the
team. For example, they decide when to kick and where to kick, or to when run and what moves
to run using the ball. "Moves" is a term that is used to describe a deliberate sequence of events

that is used to fool the opposition by the backs (Macleod, 2016; WorldRugby, 2019).

Forwards and backline players have different anthropometric characteristics due to the roles
and movement characteristics that are required by their specific positions (Macleod, 2016;
Duthie et al., 2006a; Duthie et al., 2006c). As they are involved in more contact situations,
forwards are, on average, taller (6cm) and heavier (22.3kg) than backline players at the Super
rugby level (Mclellan et al., 2013). Forwards have a higher lean body mass and a higher sum
of seven skinfolds than the backline players (Macleod, 2016; Mclellan et al., 2013). Therefore,

forwards have more muscle mass as well as more adipose tissue than that of backline players.

There are also intra-forward differences, such as the front row being heavier than the back row
(21kg on average) although they are of similar height (Mclellan et al., 2013). This is in contrast
with the differences between inside backs and outside backs, where the inside backs are lighter
and shorter than the outside backs (on average 13kg and 3cm, respectively) (Mclellan et al.,
2013; Duthie et al., 2006a; Duthie et al., 2006¢). There is a difference between adolescents and
adults in anthropometry, with adults being bigger, stronger and faster than adolescents (Read
etal. 2017; Vaz et al., 2016; Mclellan et al., 2013).

In adolescents, there is minimal anthropometric difference between forwards and backs (Vaz

et al., 2016; Read et al. 2017), although comparing adolescents to adult players shows that the



latter are heavier and taller (Vaz et al., 2016; Read et al., 2017). Research also shows that there
are also differences between elite U18 and U21 players (Vaz et al., 2016; Read et al., 2017).

On average, the u2l players are 3cm taller and 10kg heavier (Vaz et al., 2016; Read et al.,
2017).

Analyses on the evolution and development of South African u20 players showed that there
was a change in height, weight, strength, muscular endurance and speed over a period of 13
years (1998-2010) (Lombard et al., 2015). The largest positive change over the period was that
of strength and muscular endurance, with there being no improvement in aerobic performance
(Lombard et al., 2015). The evolution of the players is due to the change and improvement in
training methods, as well as there being a desire for players to be bigger and stronger to be able
to dominate the contact situation (Cunningham et al., 2016). Therefore, the results of the study
can be used as scientific evidence to show that player changes over the 13 year period can be
linked to the increase of professionalism of the game of rugby (Lombard et al., 2015; Arkell &
Lambert 2013).

The success and future career potential of rugby players can be influenced by their physical
size and strength. The model of physical size and strength does not fit into any talent
identification models of the South African youth system. However, anecdotally it has been
found that the bigger, stronger and faster a player is, the better their chance of selection into
South African youth teams, regardless of skill level. The one potential method of improving
your physical condition is by the implementation of proper strength and conditioning programs.
There is little literature on what coaches or strength and conditioning coaches in rugby perceive
to be important regarding player characteristics for different positions (Robinson et al., 2019).
Furthermore, how these characteristics may impact a players performance in that particular

position is something that needs to be explored further (Robinson et al., 2019).
Demands of Rugby

As rugby is an intermittent sport, there are various bouts of different intensities, varying from
movement demands to collisions (Gamble, 2004). The movements and the demands of the
game can vary from high force-low velocities, such as scrummaging, to high velocity-low

force, such as sprinting, or high force-high velocity, such as tackling (Dodge, 2016).
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These demands of the game were first investigated by the use of time-motion analyses (Deutsch
et al., 2007; Duthie et al., 2005; Duthie et al., 2003). This form of analyses uses video footage
to monitor and time the movement patterns of the players. The movements are then quantified
by movement type and duration (Dobson & Keogh, 2007). More recent research has used
global positioning systems, hereon referred to as GPS. The information obtained from these
can include physical as well as physiological loads (Cahill et al., 2013; Coughlan et al., 2011;
Cunniffe et al., 2009; Duthie et al., 2003). Time-motion is more time consuming than that of
the GPS, as well as less reliable and more subjective (Austin, Gabbett, & Jenkins, 2011;
Deutsch et al., 2007).

In the modern era of sport, performance analysis has become one of the most beneficial
methods for coaches to provide feedback to players. The English Institute of Sport states that
there is an unreferenced statistic that shows that athletes and coaches only recall about 30% of
a game or performance, leaving the remaining 70% of the game unrecalled. This supports the
need for match analysis, as it allows coaches and players to get a full understanding of the
demands (Macleod, 2016). A match-analyses approach can help coaches make better
selections, as well as help strength and conditioning coaches develop better programmes for
the players to ensure longevity and minimize injuries (Quarrie & Hopkins, 2007; Bracewell,
2002; Hughes & Franks, 1997). Technology, such as GPS units, can also be used by
practitioners to evaluate match loads, training loads and programmes to ensure that the players

are training at an optimal level (Macleod, 2016).

Forwards experience 14% of the game at a high intensity, and backline players, 6% (Duthie et
al., 2005). Studies have consistently shown that there is a difference between the two positional
groups in terms of the duration of work and rest periods (Duthie et al., 2005; Deutsch et al.,
2007). The forwards have a higher work-to-rest ratio than that of backline players (Austin et
al., 2011; Deutsch et al., 2007). Loose forwards have the longest maximal work duration
compared to the outside backs, who have the least, while the prop forwards have, on average,
the least amount of rest time (Deutsch et al., 2007). The outside backs have the longest rest
period compared to any other subgroup (Deutsch et al., 2007). The potential reason for this is
that prop forwards have the longest period of jogging as well as time spent in contact situations,
while the outside backs have both the least amount of time jogging and time spent in contact
situations (Roberts et al., 2008; Deutsch et al., 2007). At an adolescent level, during practice

time, forwards have a lot more stationary time as well as time spent jogging compared to
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backline players (Hartwig et al., 2009; Duthie et al., 2006b). The time spent doing all activities
is longer during a match than a practice (Hartwig, 2009). During a match, the backline spends
more time walking and sprinting than forwards do (Hartwig et al., 2009; Duthie et al., 2006b).

In a sample of over 700 participants (between 2004 and 2010) it was reported that forwards are
involved in more contact situations than backline players are, and that international level
players cover more distance than those playing a lower level of rugby (Quarrie et al., 2013).
Forwards experienced 838 contacts compared to 573 experienced by backline players
(Coughlan et al., 2011). Additionally, forwards have more “severe impacts”, identified as an
impact above a certain g-force, than the backline players; 174m.s? vs 30m.s? (Coughlan et al.,
2011). When the two positional groups are subdivided into front row, locks and loose forwards,
there is a difference between the groups. During a match, the front row has the highest number
of impacts (499), while the second row the least (410) (Macleod, 2016; Owen et al. 2015;
Cunniffe et al., 2009). From the backs, the scrumhalves have a higher impact than the locks
(Owen et al., 2015). More recent research has supported the fact that forwards experience more
impacts than the backline players (Owen et al. 2015; Suarez-Arrones et al., 2014; Cunniffe et
al., 2009).

In terms of distance covered, elite-level backline players cover between 6100m and 7000m,
and the forwards between 5500m and 6250m (Macleod, 2016; Coughlan et al., 2011; Roberts
etal., 2008). On average, the elite players cover 6950m, compared to the ul9 players who cover
4940m (Cunniffe et al., 2009; Read et al., 2017; Hartwig, et al., 2009; Deutsch et al., 1998;
Macleod, 2016; Coughlan et al., 2011; Roberts et al., 2008). When comparing ul9 players to
elite players, the latter cover more distance (Cunniffe et al., 2009; Macleod, 2016; Coughlan et
al., 2011; Roberts et al., 2008). One study highlighted that ul9 players averaged 4470m during
a game, with more than two-thirds of the time spent either walking or running (Venter et al.,
2011). It must be noted that, in South Africa, ul9 players can still be considered adolescent

players, as many are still representing their school’s first team at this age.

In ul9 rugby players, backline players cover more distances at lower heart rates than that of
forwards (Read et al., 2017; Hartwig et al., 2009; Deutsch et al., 1998). The distance covered
by the tight five, who are the front row and locks, was the least, while the loose forwards
covered the most distance out of the forwards (Read et al., 2017; Hartwig et al., 2009; Deutsch

et al., 1998). The outside backs covered the most distance in the whole team and in the backline
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(Read et al., 2017; Hartwig et al., 2009; Deutsch et al., 1998). In contrast, Cahill et al., (2013)
found that the scrumhalf covered the most distance, 7098 (+778) m, which was data obtained
from 98 English premiership players. According to Deutsch et al., (1998), props and locks
cover 4400 (£398) m, the loose forwards 4080 (+363) m, the inside backs 5530 (£337) m and
the outside backs 5750 (=405)m (Deutsch et al., 1998). At the U18 level, forwards cover less
distance (4015 m) than that of backline players (4315 m) (Read et al., 2017; Hartwig et al.,
2009). The highest total distance covered for the forwards was 4232 m, compared to the highest
for the backs, which was 4489m (Read et al., 2017; Hartwig et al., 2009). The backs also cover
more distance during practices than the forwards (Read et al., 2017; Hartwig et al., 2009).

In contrast, ul6 forwards cover more distance than backline players during matches; 4364 m
and 3884 m respectively (Read et al., 2017). This was contrasted by the fact that, on average,
ul6 players cover 4000 m with no significant difference between backs and forwards (Hartwig
et al., 2011). The U19 games are longer than U16 rugby games in South Africa, with both age
groups playing games that are shorter than that of the elite games, which is the main reason for
the differences in distances covered. However, there are similarities in the types of movements,
such as time spent standing, walking and jogging, between adolescents and elite level players.
Variances could also potentially occur due to varying ground conditions, the weather, as well
as the game plan from the coach, even though the key roles of the players will remain similar

throughout (Quarrie and Hopkins, 2007).

Numerous studies have found that different positions cover varying distances through
movement types during a game of rugby (Deutsch et al., 2001; Read et al., 2017; Hartwig et
al., 2009; Deutsch et al., 1998). Thirty-seven percent of the time, players stand with very little
time spent doing high intensity running or sprinting (Cunniffe et al., 2009). Backs also spend
more time in high-intensity zones (Reid et al., 2013; McLellan et al., 2013). These high-
intensity zones consist of periods where players are doing activities in the highest heart rate
zones (Reid et al., 2013; McLellan et al., 2013). At an adult level, the average forward reaches
top speeds of 6.8 m.s' compared to backs, who reach an average top speed of 7.7m.s’!
(Macleod, 2016; Coughlan et al., 2011). Backline players also have a higher average speed of
7.4 m.s”! compared to that of forwards, who have an average speed of 6.8 m.s”! (Macleod,
2016; Coughlan et al., 2011). Distances covered in high-intensity zones are 330 m for forwards
and 540 m for backline players (Reid et al., 2013; McLellan et al., 2013). In high-intensity
zones, forwards cover less distance through sprinting than the backs, highlighted by backs
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covering 50 + (76) m compared to forwards, who cover 36 (+ 64) m (Cahill et al., 2013). A
potential reason for this is that backs experience high-intensity efforts through sprinting bouts,
while forwards experience high-intensity efforts through static exertions (Reid et al., 2013;
McLellan et al., 2013; Roberts et al., 2008). Distances covered in high-intensity zones increase

from prop forwards to loose forwards, and from scrumhalves to outside backs (Macleod, 2016).

Players spend 10% of their time cruising and 14% of their time striding, which results in a
breakdown of distances: walking for 2800 m, jogging for 1900 m, cruising for 700 m, striding
for 990m and finally sprinting for 420 m (Cunniffe et al., 2009). The following definition was
provided for the categories mentioned: walking (0-6km.h™"), jogging (6-12 km.h™"), cruising
(12-14 km.h™"), striding (14-18 km.h")and sprinting (>20 km.h"") (Cunniffe et al., 2009). This
break down shows that sprinting occurs mostly during the game when the ball is in play and,
jogging normally occurs when players move from one set piece to another set piece (Deutsch
et al., 2001; Read et al., 2017; Hartwig et al., 2009; Deutsch et al., 1998). In the second half of
the game, all players cover more distance compared to the first half of the game (Coughlan et

al., 2011; Cunnifee et al., 2009).

The work to rest ratio data available is only for adult players (Duthie et al., 2005; Deutsch et
al., 2007) and, to the author's knowledge, studies on this have not been done on adolescent
players. Time motion analysis information is valuable for strength and conditioning coaches,
as it may change and improve the specificity of the conditioning programmes (Kraak, Malan,
& Van Den Berg 2011; Schoeman, 2016). This information can also assist coaches in obtaining
an understanding of what movement patterns occur during a match (Kraak et al., 2011;
Schoeman, 2016). Forwards and backs do not cover the same amount of distance at any age
level (Cunniffe, et al., 2009; Macleod, 2016; Coughlan et al., 2011; Roberts et al., 2008).
Further, from U16 to adult or elite level the distance covered by both positional groups
increases (Cunniffe et al., 2009; Macleod, 2016; Coughlan et al., 2011; Roberts et al., 2008).
These, therefore, suggest that forwards and backs need to be conditioned differently, and that
conditioning needs to be adapted for an adolescent sample. The amount of data that has been
collected, to the author's knowledge, regarding adolescent positional demands in South Africa

is limited.

Coaches will be exposed to some of this information in their relevant coaching qualifications,

but not all of this information is provided, particularly at an adolescent level. So the level of
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understanding of the nuances of the demands of the game and how coaches understand this, is
not known. As a result this then leads into the concept of workload monitoring, which is
important. This is a technique typically used by the strength and conditioning coach to train
players with regards to the demands of the game. It could be that these coaches understand the
demands better, workload monitor and train players accordingly; however this is yet to be

outlined in relevant literature.
Workload Monitoring

Workload monitoring is a method of understanding the load that is placed on a player during
training, as well as during competition (Borresen & Lambert, 2009; Gabbett, 2016; Windt &
Gabbett, 2017). Strength and conditioning coaches have started using this method to manage
fatigue as well as decrease the number of muscular injuries (Borresen & Lambert, 2009;
Gabbett, 2016; Windt & Gabbett, 2017). This is done by ensuring that players are training
optimally and not under- or over-training, which can lead to injuries over time (Coutts,

Reaburn, Piva, & Rowsell, 2007; Gabbett et al., 2014).

Workload monitoring consists of monitoring two different loads: internal and external loads.
The internal load is the physiological and psychological stress an athlete feels during training,
whilst the external load is the amount of work the athlete has done (Gabbett, 2016; Nell, 2016).
The external load can either be sporting or non-sporting loads, such as a rugby practice, which
can occur during many different activities on or off the field (Comyns & Flanagan, 2013;

Gabbett, 2016; Nell, 2016).

The internal load is the response to the external load, which can be measured through objective
and subjective methods, (Figure 1). The subjective data is, therefore, the psychological and
physiological data from the athlete’s point of view, whereas the objective data is collected via
observation or testing of the athlete (Comyns & Flanagan, 2013; Gabbett, 2016; Nell, 2016)
(Figure 1). Using both of these loads, (internal and external), can create a holistic understanding
of the load placed on a player daily (Bourdon et al., 2017). This allows for the optimization of

training and performance during competition (Bourdon et al., 2017).
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Figure 1: Internal and External load quadrant -Sourced: https:/fitforfutbol.com/2016/04/the-athlete-
monitoring-startup-kit-2/

This optimization can be done by using the acute:chronic ratio. Acute refers to one training
session load or one week’s training load (Borresen & Lambert, 2009; Gabbett, 2016). Chronic
refers to a longer period of time encompassing, for example, a cumulative load for two weeks
of training (Borresen & Lambert, 2009; Gabbett, 2016). This ratio compares the two to
determine potential risk of injury (Borresen & Lambert, 2009; Gabbett, 2016). If the athlete’s
chronic work load is high and acute workload is low they are being prepared well in terms of
fitness and reduced risk of injury (Bowen et al., 2017). An optimal acute:chronic ratio is
between 0.8 and 1.3 (Borresen & Lambert, 2009; Gabbett, 2016) reflected as arbitrary units.
This ratio of 0.8 to 1.3 is referred to as the ‘sweet spot’ which is where injury risk is at its

lowest (Bourdon et al., 2017; Windt & Gabbett, 2017).

There are studies that have looked at workload data of adolescents, elite adolescents and elite
players (Table I). These studies have found that there is a difference between forwards and
backs. At an elite adolescent level, forwards have a higher workload than backline players
(Bradley, Cavanagh, Douglas, Donovan, Twist, et al., 2015a; Bradley, Cavanagh, Douglas,
Donovan, Morton, et al., 2015b; Phibbs et al., 2017). Elite adolescents had a contrasting
relationship to that of elite adult players, in that backs had a higher workload than that of the
forwards (Bradley, Cavanagh, Douglas, Donovan, Twist, et al., 2015a; Bradley, Cavanagh,
Douglas, Donovan, Morton, et al., 2015b; Phibbs et al.,2017). It must be noted that there was

a similar workload found between non-elite adolescents and elite adolescents.
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Table I: Summary of the literature of training loads placed on elite adolescent and adult rugby

players.
Authors Year Mean WL (AU) Forwards WL (AU) Backline WL (AU)
Phibbs et al 2018 1210 (= 571) / /
Phibbs et al # 2017 1217 (= 367) 1002 (+279) 1246 (+ 345)
Bradley et al * 2015a / 1776 (+ 355) 1523 (+434)
Bradley et al * 2015b / 3398 (+ 335) 2944 (+410)

/ = not mentioned in article * = Elite #= Elite adolescents

A potential reason for these findings is that the different levels could have experienced a similar
amount of collisions and impacts. The more collisions there are in a game, the higher the
workload and session rating of perceived exertion rating (Costello et al., 2018). Therefore,
forwards being involved in more collisions than the backs supports them having a higher
subjective workload than that of the backline players (Macleod, 2016; Owen et al., 2015;
Suarez-Arrones et al., 2014; Cunniffe et al., 2009).

There are higher workloads as well as session rating of perceived exertion (sSRPE) ratings for
those in the collision practices compared to those not in collision practices (Costello et al.
2018). This supports the fact that forwards have a higher workload than the backs purely
because backs experience fewer collisions than forwards. This has been supported in elite
rugby, where the forwards have a greater overall load than that of the backs (1426 AU vs 376
AU) (Cunniffe et al., 2009).

According to the author’s knowledge, workload data of adolescent rugby players in South
Africa has only one published paper. The South African cohort had a higher overall workload
(Barnard et al., 2020) compared to the Northern Hemisphere cohorts of elite and adolescent
players (Phibbs et al., 2018; Phibbs et al., 2017), with an approximate difference of 1500 AU.
The Barnard et al., (2020) cohort had similar findings to previous studies, showing that
forwards have a higher workload than backs, but their adolescent sample had similar workloads

to that of elite athletes (Bradley et al., 2015a&Db).

Whether school level rugby coaches understand the concept of workload monitoring and its

nuances is also an area that requires further exploration. It would be interesting to determine
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how much communication there is between different types of coaches, and to see if the

understanding is similar or not.

One of the main reasons we use workload monitoring is as an attempt to reduce the number of
injuries in rugby. A school-level coaching team should consider the prevalence, severity and

nature of injuries. The extent this is done is unclear.
Injuries

Because of the high physical demands and the high injury incidence in rugby in comparison to
most other sports, it has its own definition for injury (Williams et al., 2016; Gamble, 2004).
Almost 90% of injuries occur during a match, with approximately 10% of senior elite players
incurring an injury during practice (Brooks and Kemp, 2008). The nature of the game, as well
as the fatiguing effect that it has, has historically caused more injuries to occur during the

second half of the game than the first half (Bathgate et al., 2002; Brooks et al., 2005a).

Fuller et al., (2007b; page 179) state that an injury in rugby can be defined as “any physical
complaint, which was caused by a transfer of energy that exceeded the body’s ability to
maintain its structural and/or functional integrity, that was sustained by a player during a rugby
match or rugby training”. World Rugby includes in their definition that an injury occurred
irrespective if there was medical attention needed, or if it resulted in time-loss from rugby

activities (WorldRugby, 2019).

An injury that results in a player receiving medical attention is referred to as a ‘medical-
attention’ injury, and an injury that results in a player being unable to take part fully in future
rugby training or match play is referred to as a ‘time-loss’ injury.” (Yeomans et al., 2018;
Freitag et al., 2015; Fuller et al., 2007;). Further, there are other injuries, such as recurrent
injuries and non-fatal catastrophic injuries (Fuller et al., 2007). Recurrent injuries are those
which occur due to a previous injury (WorldRugby, 2019; Fuller et al., 2007). Non-fatal
catastrophic injury are those which have resulted in a catastrophic consequence, such as a
broken leg, which requires medical attention as well as a lengthy time off sport, but that has

not resulted in death (WorldRugby, 2019; Fuller et al., 2007).
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World Rugby have, from these definitions, established guidelines for the understanding of
injuries and how to deal with them. This has allowed for the development of injury surveillance
studies in rugby (Bathgate et al., 2002; Best et al., 2005). These studies have shown that there
is a high prevalence of musculoskeletal injuries in rugby (Bathgate et al., 2002; Best et al.,
2005), which was indicated by the incidence of new injuries per 1000 playing hours (Yeomans
et al., 2018; Fuller et al., 2007b; Nicol et al., 2010). Playing hours can, and do, include training
and match hours (Yeomans et al., 2018; Fuller et al., 2007b; Nicol et al., 2010). These injuries
can range from a minor injury to a major one, such as a laceration or even to a broken bone.

Injury incidence can be calculated as follows:

no.ofinjuries
(no.ofmatches)X(no.ofplayers)X(matchduration)

Injury Incidence X 1000 (ruter etat., 20075)

Davidson (1980) found that the injury incident rate increased with age (Davidson, 1980).
Furthermore, as adolescents get older, the time lost from training or playing time increases
following injury (Davidson, 1980). It must, however, be noted that the Davidson’s (1980) study
was done before the year 2000, and the game has changed quite considerably since then
(WorldRugby, 2019). Current evidence has shown that there is a large difference in the
professional game compared to that of high school games and women’s and men’s amateur
games, with the former having a higher injury incidence rate (Molloy & Wiley, 2008; Palmer-
Green et al., 2013; Schick, Roberts et al., 2013). These differences can potentially be explained
by the different definitions of injury in different studies; however, injury incidence is always
reported the same, and has been shown to increase with competition level and age (Davidson,

1980; Brooks & Kemp, 2008).

Numerous studies have been done on the injury incidence rate of professional rugby, with many
looking at the most iconic tournament in the rugby calendar, the Rugby World Cup (Jakoet &
Noakes, 1998; Best et al., 2005; Brooks et al., 2005a; Brooks et al., 2005b; Fuller et al., 2007a;
Brooks & Kemp, 2008; Fuller et al., 2008a; Kemp et al., 2008; Fuller et al., 2015). The injury
incidence rate at Rugby World Cups has increased over the years, with the lowest injury rate
being at the 1995 World Cup. The injury rate was 30 injuries per 1000 playing hours during

the pool stages, and then increased to 43 injuries per 1000 playing hours in the knockout stages
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of the Cup (Jakoet & Noakes, 1998). The injury rate then increased from 1995 to 2003 to a
high of 97.9 injuries per 1000 playing hours (Best et al., 2005), with some of the reasons for
this increase being mismatches of skill, fitness and resources available for the different
countries partaking in the World Cup (Wall, 2011). The 2011 World Cup and 2015 World Cup
had lower injury rates per 1000 playing than 2003, with 83.9 and 90.1 respectively (Fuller et
al., 2008a; Fuller et al., 2016). At the 2015 World Cup, the backs had a higher injury incidence
rate than the forwards; 100.4 vs 81.1 per 1000 playing hours (Fuller et al., 2016).

Nature of the Injuries

The current understanding of adolescent rugby injuries is not well known since there is minimal
research done on it, especially in a South African context. Older research, such as the research
done by Beer (1991), identified that, within adolescent players, the most common injury sites

were to the head, neck and upper limbs (Beer, 1991).

The most common injuries were fractures (27%), ligament/tendon injuries (25%) and muscle
injuries (17%) (Beer, 1991). This has been supported more recently in America, where it was
reported that the most common injury areas for rugby players were to the face, shoulder, head,
ankle and knee (Yard & Comstock, 2006). The most common injuries were the same as what
was reported by Beer (1991), which were strain/sprain, lacerations, fractures, contusions and
abrasions (Yard & Comstock, 2006). Male rugby players, below the age of eighteen years, had
a fracture incidence rate of 25.7%, which was the most common injury (Yard & Comstock,
2006). This was followed by strains/sprains at 23.7% and abrasions or contusions at 19.8%
(Yard & Comstock, 2006), which was supported by Nicol et al., (2010) and Freitag et al.,
(2015). Factures are largely due to impact and are considered ‘impact injuries’ (Yard &
Comstock, 2006; Bleakley et al., 2011). Muscle strains have been linked to a lack of
conditioning and physical preparedness for the game (Yard & Comstock, 2006; Windt &
Gabbett, 2017). To reduce or prevent injuries, one of the suggestions is to ensure that the teams

have a conditioning coach (Yard & Comstock, 2006).

During the 2015 Rugby World Cup, the most common injury location during a match was
head/face (22%) and the knee (16%), while muscle strain and ligament sprain, both 23,1%,
were the most common type of injury to occur (Fuller et al., 2016). The most common reason

for an injury was because of being tackled (24,7%) (Fuller et al., 2016).
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The tackle event was identified, by Nicol et al., (2010), to be the most likely cause of an injury
in high school rugby at a causation percentage of 62.1% of all injuries, with the ruck causing
24.3% of the injuries and the scrum 5.4% of injuries (Nicol et al., 2010). The tackle event can
injure either the tacker or the player being tackled. or both (Fuller et al., 2007a; Quarrie and
Hopkins, 2008; Fuller et al, 2010; Fuller et al., 2016). The rugby tackle has five times more
chance of causing injury than any other contact situation in rugby (Fuller et al., 2007a;
Hendricks and Lambert, 2010). According to Brookes et al., (2005a), the most common
mechanism of injury in forwards was the ruck and/or maul situation, and, for backline players,
it was the tackle. Freitag et al., (2015) found that being the player tackled resulted in more
injuries (16.5 — 65%) compared to the act of tackling (18.5 — 40%). Tackle events executed
without the lack of proper technique are the main cause for concussions at schoolboy rugby
level in South Africa (Clark et al., 1990). This statement has been supported by recent research,
which stated that the better the tackle technique, the less likely a tackle related injury (Burger
et al., 2016). The tackler, at schoolboy level, has a fourfold higher possibility of getting a
concussion than the ball carrier, with the most concussions occurring in the fourth quarter, as

is common for tackle injury occurrences (Mc Fie et al., 2016).

The fourth quarter has been identified as a dangerous period for both the ball carrier and the
tackler to get a tackle-related injury, such as a concussion, with the reason being that the players
lose their good tackle technique (Burger et al., 2016; Mc Fie et al., 2016; Burger et al., 2014;
Clark et al., 1990). One possible reason for this is due to fatigue, which comes down to whether
or not the players are properly conditioned, as well as conditioned for the 70-minute match at
schoolboy level. It was identified that rugby requires a tackle conditioning programme
(Hendricks et al., 2017). This programme would focus on the different contact situations that
players from all ages are faced with, and how to condition them for these situations (Hendricks
etal., 2017; Sewry et al., 2018; Sewry et al., 2019; Haseler et al., 2010). The programme would
ensure that players can handle the contact situation at different intensities and different
durations over numerous sessions (Hendricks et al., 2017). This programme thus has identified
the need for players to be conditioned for the demands of the game, and has the potential to

decrease the injury risk during a game.

During the Craven Week competition, there was a difference between the quarters of the game

(1%, 2nd, 3rd and 4th) and the percentage of injuries occurring during those quarters. The third

21



quarter had the highest percentage, with 33% of all injuries occurring then (Starling et al.,
2019). Further, there was a higher number of new injuries than recurrent injuries: 14 per 1000
playing hours compared to 4 per 1000 playing hours. The most common new injury was a
muscular injury, while the recurrent injuries were mostly joint injuries (Starling et al., 2019;
Sewry et al., 2018; Sewry et al., 2019; Haseler et al., 2010). Previous injuries can be a good
predictor for future injuries (Starling et al., 2019).

Catastrophic injuries do occur in rugby, even if it’s rare, and they impact the player as well as
their families. In South Africa, there was a low rate of these injuries, occurring at 2 per 100
000 players, with spinal cord injuries accounting for 1 per 100 000 of these players (Brown et
al., 2013). More recent research has identified that catastrophic injuries with rugby unions in
South Africa range from between 1.8 and 7.9 per 100 00 players (Badenhorst et al., 2017).
Acute spinal cord injuries on average effect 7.1 per 100 000 players (Badenhorst et al., 2017).
These catastrophic injuries are more prominent at a senior level compared to junior level

(Badenhorst et al., 2017; Brown et al., 2013).

There are common aspects regarding injuries between elite and schoolboy rugby players;

however, further investigation needs to occur.

Injury Comparison

One of the most recent forms of adolescent rugby injury research has been done on the U18
Craven Week competition. This type of competition is arguably similar to the World Cup
competition, which involves adult players, and this allows for comparisons between these two
age groups. The first comparison that can be made is that there is a difference between injury
incidence and injury type at the adult and schoolboy U18 level (Starling et al., 2019; Fuller et
al, 2016; Sewry et al., 2018; Sewry et al., 2019). The most common injury at the adult level is
muscular injury, whereas at an adolescent level it is concussion (Starling et al., 2019; Fuller et
al., 2016; Sewry et al., 2018; Sewry et al., 2019). However, head injuries are still very common
at the adult level, and muscular injuries were second most common at the adolescent level
(Starling et al., 2019; Fuller et al., 2016; Sewry et al., 2018; Sewry et al., 2019). A commonality
between the different groups was that the head and neck were the two most injured body
locations; 22% for adults compared to 48% for adolescents (Starling et al., 2019; Fuller et al.,
2016; Sewry et al., 2018; Sewry et al., 2019).
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The injury incidence between the two age groups was different (Starling et al., 2019; Fuller et
al, 2016), with backline players having a higher injury incidence than that of forwards at an
adult level (Fuller et al., 2016). The adolescents also have a lower injury incidence rate than
the adults (Starling et al., 2019; Fuller et al., 2016; Sewry et al., 2018; Sewry et al., 2019), with
reasons possibly being the time frame between games as well as the number of practices that
occur between games. It can also be because there are different demands, or even higher
physical demands, for adults than adolescents. However, with minimal research into the

adolescent game, this cannot be stated with confidence.

When comparing South African adolescents to other adolescent players across the world, there
seems to be a similar trend concerning injury type and injury location (Archbold et al. 2017,
Collins et al., 2008; Sewry et al., 2018; Sewry et al., 2019; Haseler et al., 2010). The most
common injuries globally are concussions and muscular injuries (Archbold et al., 2017; Collins
et al., 2008; Sewry et al., 2018; Sewry et al., 2019; Haseler et al., 2010). Two of the studies
found that the most common injury mechanism is that of being tackled or tackling, both which

are contact situations (Collins et al., 2008).

In general, injuries are a common occurrence in rugby no matter the age of the player or the
level of play. Impact injuries are always difficult to prevent, while the muscular injuries are

ones that can be, to some extent, prevented

In South Africa, rugby is one of our national sports, with children starting to play at a very
young age. This sport is one way for adolescents to create an identity for themselves, as they
are admired and looked upon as heroes when they represent their first team at school (Ellis,
2016). However, because of South Africa’s past, we still have segregation within our society,
which impacts children’s ability to participate in rugby (as well as other sports). Therefore, it
is important to understand the South African schooling system, as this then links to whether

schools can hire appropriately qualified coaches and whether they even have strength and con

South African Schooling System

The South African educational system has two schooling categories, not including special need
schools. The two types of schools are broadly categorized as public and private independent

schools, which can either be single-sex or co-educational schools.
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Public schools are the schools that are attended by the majority of South Africans, as the fees
of these schools are mostly subsidized by the government (Department of Basic Education
South Africa, 2016). Each province of South Africa has the responsibility of ensuring that their
public schools are funded, as well as equipped with everything they need to run efficiently
(Department of Basic Education South Africa, 2016). The government schools in South Africa
are categorized into poverty ranges which then filter into what is called quintiles (Grant, 2013).
The quintiles range from one to five; one being the poorest or most poverty struck and five
being the least poor (Grant, 2013). In 2014 it was declared that the quintiles ranging from one
to three were non-fee-paying schools, while quintiles four and five are fee-paying schools
(Wilmot & Dube, 2015). The government schools do not have any say in which the educational
system is adopted; they have to adopt the National Curriculum and Assessment Policy
(Department of Basic Education South Africa, 2016). These schools often have a serious issue
with a lack of financing and monitoring from the government. This can lead to many of their
students receiving low standards of education. Often parents who can afford to send their
children to private schools do so to ensure that they avoid these shortcomings from the public
schools. Private schools are predominantly occupied by the more affluent population in South
Africa. About 4.4% of the school-going population in South Africa were enrolled in private
schools in 2016 (Department of Basic Education South Africa, 2016). These schools do not
have to abide by the many standards that the government schools have to adhere to, due to them
being allowed to use any educational system they choose as well as allocate resources as they
see fit. The funding comes from the parents of the children as well as past pupils who are

willing to donate money back to the school.

This often impacts participation in sport, as there is higher sport participation at higher
socioeconomic status schools due to the access to better facilities (Klein et al., 2016). The
inability to access the required facilities prevents an athlete from gaining good coaching, as
well as from optimizing performance, placing the athlete in a disadvantaged position (Van
Aarde, 2014). Furthermore, training, education and talent identification is minimal for players
from lower socioeconomic backgrounds, causing significant challenges for aspiring rugby

players.
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Youth Rugby in South Africa

The game starts at a very young age in South Africa. Children start playing rugby at the age of
six or seven years old, which is considered under nine (U9). They play until they are nineteen
years old, which is classified as the U19 section. There were approximately twenty thousand
players between the ages of seventeen and nineteen (U19 level) who left school in 2018
(Ruggas, 2018). Under nineteen is where adolescents can create an identity for themselves, as
they are admired and looked upon as heroes when they represent their first teams at school
(Ellis, 2016). Their talent is showcased at many derbies throughout a rugby season, as well as
at the Craven Week provincial tournament. There are some derby days in South Africa where
the first team match has drawn up to 25000 spectators, and the game is televised (Ellis, 2016).
Thus, rugby in South Africa, at school level, has become an advertisement for schools. There
is a great deal of pressure placed on these young players, with a ‘win at all costs’ mentality

bestowed upon them (Bolligelo, 2006)

Schoolboy rugby teams now get ranked on their performances with a list of the top one hundred
teams in the country. Anecdotally, South African rugby schools would like to be in the top
twenty schools in the country, as this classifies the school as a good rugby school. These
rankings are based on wins and losses. For example, if the number one school in the country
lost to the number twenty school in the country, the number twenty would move up in the
rankings while the number one could potentially move down. These rankings can be found on

many websites with the most reliable being Schoolboyrugby.

In South Africa, there are three different provincial weeks for three different ages — U13, U16
and U18 — with these tournaments being designed to be the pinnacle of South African rugby’s
talent identification process (Durandt et al., 2011). The U13 week is for junior school children
between the ages of 12 and 13 years. This U13 week is their first taste of representing their
provincial team at a high-level rugby competition (Durandt et al., 2011). The method in which
these teams get selected is based on trials; this means that the children who are the best get

selected.

The next step in representing their province is at the under 16 (U16) Grant Khomo week

(Rugby15, 2019). The method in which the teams get selected is once again through trials.
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During this tournament, the best fifty U16 players get selected into a high-performance squad,
called the green squad (Rugby15, 2019; Supersport, 2019).

The age group that has the most influence on a player's potential playing career is the under 18
(U18) age group, where they participate in the U18 Craven Week. The tournament has all the
provincial sides represented, and is the biggest drawcard for rugby unions to contract players
for professional rugby after school. During this tournament, a squad of twenty-three players,
who are classified as the best players in their positions in U8 in the country, are selected
(Rugby15, 2019). This, however, does not appear to be effective, as those playing at the U13
Craven Week do not always progress to the U18 Craven Week (Durandt et al., 2011). Only
24% of players who played in the 2005 ul3 Craven Week went onto represent at the ul 8 Craven
Week (Durandt et al., 2011). The reason for this could be two-fold; firstly, what determines
talent at U13 may not be the same as that required at U18 level, and, secondly, players who
were picked at U13 were more developed than their peers, with others catching up later at the
U18 level (Durandt et al., 2011). The most likely explanation is that of later maturation for

some players (Durandt et al., 2011), which is something that needs to be investigated further.

With respect to the South African schools rugby ranking system, there were no private schools
in the top ten of the top 100 rugby schools at the end of the 2018 season. All the schools in the
top ten were in the 4th or 5th quintile range. There were two private independent schools in the
top twenty, with one of these being an all-boys school and the other a co-educational school.
The 2019 season resulted in one all-boys private school being in the top ten 100 rugby schools
(Schoolboyrugby, 2020). The top 100 rugby schools of the decade have recently been
published, showing that there are no private schools within the top ten. There were, however,
four in the top 20 for the decade, with all of them being all-boys schools (Schoolboyrugby,
2020).

Coaching rugby in South Africa is an area that is also impacted by our socioeconomic divide,
with many of the better-qualified coaches, in terms of number of qualifications, coming from
quintile four and five government schools and private schools (Arkell, 2016; Hunter, 2016).
Lower quintile schools do not have adequate sporting infrastructure and coaches or correctly
qualified coaches, and this is something that requires attention from SA Rugby as well as the
South African education department (Klein et al., 2016; Department of Sports and Recreation
South Africa, 2012).
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To be a coach within the South African coaching system you are required to have completed
certain accreditations. The most important course or accreditation is the Boksmart
accreditation, as this is required as a coach to allow your team to play on match day. This
accreditation is checked by the referee prior to the match beginning. This can be seen to one of
the main issues, as this, according to the South African rugby union, is the only required
accreditation to coach a team on a match day (SA Rugby, 2021). Thus, because of cost, lower
quintile schools and coaches from those schools might not be able to complete this
accreditation. This, therefore, affects the chance for players from those schools to participate

in rugby.
Rugby Coaches’ Education

There are three ways in which coaches can develop: learning through experience, formal coach
education and action research (Evans & Light, 2008). Coaches develop their coaching
philosophies by ongoing involvement with the game of rugby (Lyle, 2002). Experience for
coaches plays an enormous role in their personal development (Abraham et al., 2006; Culver
& Trudel, 2006; Dickson, 2001). Learning from past experiences can have some negative
outcomes, as their ideas of best practice may not always be based on sound evidence, and the
coach makes decisions on instinct and not factual knowledge (Evans & Light, 2008).
Experience may, however, also have positive outcomes, and can assist with development, as it
allows for personal and professional reflection (Abraham et al., 2006; Culver & Trudel, 2006).
Formal education has allowed coaches to gain accreditation, which states that they can coach
because they have passed a course. However, this formal education needs to be interrogated
(Evans & Light, 2008, Dickson, 2001). Experience on its own is not the solution, whereas

formal education and experience as a combination could benefit the coaches (Bell, 1997).

Rugby coaches across the world have different coaching courses that they can attain and gain
accreditation from within their own country (Dickson, 2001). However, there are standard
courses which can be completed through World Rugby (WorldRugby, 2020b). These courses
consist of three different levels: level one, level two and level three, with an increased
complexity with increasing levels (WorldRugby, 2020b). These three levels are used within
South Africa as the form of coaching accreditation (WorldRugby, 2020b). The cost of these

accreditations is not well known, as it is, according to the author’s knowledge, not shown on
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the website. This, however, might have the potential to be a reason that lower quintile schools
do not have the access to these accreditations, or only have a few coaches that have been put
through these accreditations. Therefore, this could be the potential reason for coaching

knowledge being limited at the lower levels.

The World Rugby level one course is the basic starting point for accreditation as a coach, and
requires no background in the game (WorldRugby, 2020b). The course teaches the coaches the
basics of coaching, as well as the basics that are needed to be able to run one training session
(WorldRugby, 2020b). It has no information regarding the demands of rugby or what is
required of any level and age of the player during a match the basic rugby skills required. Level
two of the World Rugby accreditation process has a few prerequisites such as: be actively
coaching a team, over the age of 18 years, have completed the self-test at:
www.worldrugby.org/rugbyready and www.worldrugby.org/laws and, finally, have completed
a six-session diary (WorldRugby, 2020b). The course teaches the coach how to plan a six-week
training programme, as well as increases the knowledge around the attacking and defending
nature of the game (WorldRugby, 2020b). Level two still has no information regarding the

demands of rugby and/or what is required by either adults or adolescents during a match.

Level three is the most complex of the three coaching levels, and it requires participants to be
over the age of 21 years, be the head coach of a team and have completed level two
(WorldRugby, 2020b). The course entails detail around the game of rugby, such as more in-
depth analysis of the game, as well as more detail around the different aspects of rugby
(WorldRugby, 2020b). However, it has no information regarding the demands of rugby and/or

what is required by either adults or adolescents during a match.

The Boksmart course is required by any coach to be able to coach in South Africa, no matter
their coaching qualifications or experience of coaching (Patricios, 2014). This programme
exists as an injury prevention programme and strategy given the catastrophic level of injuries
present in the sport (Patricios, 2014; Viljoen & Patricios, 2012). The program is an evidence
based program and is driven by the relevant evidence on injuries, with policies that are in place
to reduce the risk and chance of injures occurring, especially catastrophic injuries (Patricios,
2014; Viljoen & Patricios, 2012). The programme consists of four components: safety

workshops, online material, the BokSmart Rugby Medic Program and the BokSmart Spineline
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(Patricios, 2014; Viljoen & Patricios, 2012). The workshops are conducted by accredited
officials and are free (Patricios, 2014; Viljoen & Patricios, 2012). The material online is
evidence-based, and has practical illustrations of interventions (Patricios, 2014). The BokSmart
Rugby Medic Program is a first aid course that is solely based on head, neck and spine injuries
(Patricios, 2014; Viljoen & Patricios, 2012). The focus is on how to implement the appropriate
immediate field side care for these injuries, with donations of essential equipment provided to
the communities who are playing rugby that cannot afford it (Patricios, 2014; Viljoen &
Patricios, 2012). The BokSmart Spineline is a hotline that can be dialed to gain advice and
assistance with any head, neck or spine injuries, and with getting medical support to the

required venue (Patricios, 2014).

This BokSmart programme is a relevant and needed programme within the South African
context, but a limitation is that the focus is based on only the head neck and spine injuries that
are the most severe types of injuries (Patricios, 2014; Viljoen & Patricios, 2012). In the South
African context, the number of catastrophic injuries are two per 100 000 players, with spinal
injuries being one per 100 000 players (Brown et al., 2013). Whereas at the youth provincial
weeks, the injury incident rate was 29 per 1000 playing hours (Tee et al., 2017). The most
common injuries at an adult level in South Africa were muscular, whilst schoolboy players
were concussions; with these injuries occurring far more than the catastrophic injuries, which
the BokSmart program monitors (Starling et al., 2019; Fuller et al., 2016). This does not mean
that catastrophic injuries aren’t important and do not require any support, but the programme
should grow to include other relevant injuries, and injuries that are the most common. One way
of doing this is by educating the coaches on the demands of the game, as well as how to prepare

the players properly, which is currently not covered by any courses that the author is aware of.

It would be interesting to determine what coaches know about the demands of the game at
different levels of play. This would be important to see where there are gaps in coach education
and where programmes can be improved or expanded. Adequate knowledge around the

demands of the game is important for appropriate training and injury prevention.
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Strength and Conditioning Coaches’ Education

Strength and conditioning coaches gain formal education predominantly through some form of
Sports Science or Human Movement Science degree, which may make this field a more
‘specialist’ field. Therefore, the strength and conditioning field might be out of reach for lower

quintile public schools.

Thus, it is important to note that there could be a difference in the understanding of the field in
different levels of formal education. Strength and conditioning coaches are able to gain
accreditations from completing courses through specific agencies that are respected and
recognized within their context. For example, in the United Kingdom, they complete the United
Kingdom Strength and conditioning association (UKSCA) accreditation and, in Australia, they
complete the Australian strength and conditioning association (ASSA) accreditation. Within a
South African context, most of the strength and conditioning accreditations do not come from
a specific source; however, the National Strength and Conditioning Association (NSCA)

course is a popular one.

The NSCA course can be completed by passing the theory and practical examinations (NSCA,
2018). The theory section covers numerous different sections, such as exercise science, sports
psychology and nutrition, while the practical section covers exercise technique, programme
design and athlete testing (NSCA, 2018). The course is a general accreditation course on the
principles of strength and conditioning, with no content linking it directly to demands of sport

(NSCA, 2018).

There are two rugby-related strength and conditioning courses, an introductory course and an
advanced course, that are provided by World Rugby (WorldRugby, 2020c; Figure 1). The cost
of these courses are free on the online website, whilst the Setanta College level course cost is

unknown (WorldRugby, 2020b).
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Figure 2: World Rugby conditioning learning pathway (Sourced:
https://sandc.worldrugby.org/index.php?&language=EN)
The first phase focusses on children under the age of 13 years, with the main focus being around

long term athlete development, warm up and cool down and conditioning for children

(WorldRugby, 2020c¢) (Figure 2).

Phase two of level one is the conditioning for youth which focuses on athletes between the ages
of 13 years and 18 years, with key themes such as long term development, functional screening,
speed and agility and finally the game demands (WorldRugby, 2020c) (Figure 2). The game
demands mentioned are the percentages of time spent standing, walking, jogging, sprinting as
well as total distance covered (WorldRugby, 2020c). Work to rest ratio is very briefly
described; this is the ratio between the amount of time that a player is working compared to the
amount of time that a player is resting (Austin, Gabbett, & Jenkins, 2011; Deutsch et al., 2007).
The demands are mentioned for different positional subgroups such as front row and loose
forwards, inside backs and outside backs (WorldRugby, 2020c). There is a mention that the
loose forwards have the most contact during a match but no other positions are covered in terms

of contact (WorldRugby, 2020c¢).

The third phase is the adult conditioning section, which is based on players older than the age
of 18 years (WorldRugby, 2020c) (Figure 2). Demands are far more detailed within this section,

including details such as the energy systems used during different bouts of activities
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(WorldRugby, 2020c). For example, the course states that the game revolves around high-
intensity efforts, which requires the primary (ATP — CP) system and the secondary (anaerobic)
system to be well developed (WorldRugby, 2020c). Work to rest ratio and contact situations
are detailed within the course. Additionally, there is mention of the different positional groups
and the number of contact situations (WorldRugby, 2020c). This is the first course for
conditioning coaches that has a section on the implications that the demands have for training
(WorldRugby, 2020). The advanced course is aimed to further prepare coaches with advanced
techniques, it has the same sections as the above course, however more in-depth (WorldRugby,

2020c).

Strength and Conditioning in Rugby

Strength and conditioning is one avenue of sports science that attempts to maximize the
performance of the athlete, resulting in positive outcomes in rugby performance by ensuring
players are physically prepared, optimally trained and injury-free (Weakley et al., 2017; Smart
& Gill, 2013; Lloyd et al., 2012a; Argus et al., 2012; Beaven et al., 2011; Hunter & Harris,
2008; Dorgo, 2009).

South African school-level coaches understand the need for players to improve their strength
and power as well as gain size; however, they have a limited understanding of the movement
demands of the game (Robinson et al., 2019). Further, there has been shown to be a limited
amount of practice focusing on injury prevention, contact situations and actual distances
covered (Robinson et al., 2019). South African school-level rugby coaches prescribed minimal
aerobic conditioning, especially to positions such as centers and wings, whilst applying more
aerobic training to the front row (Robinson et al., 2019; Macleod, 2016; Coughlan et al., 2011;
Roberts et al., 2008).

As the different positions in a rugby team have different roles, players in different positions
have different physical characteristics (Nicholas, 1997; Quarrie at al., 1996). The front row, as
well as loose forwards, require strength and power, while the loose forwards also require speed,
endurance and the ability to be mobile around the field (Quarrie et al., 1996; Nicholas, 1997).
Locks are required to be tall, powerful and heavy, and the inside backs require endurance,

speed, power, and strength (Quarrie et al., 1996; Nicholas, 1997). The outside backs need the
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same requirements as inside backs, but require more speed than them (Quarrie et al., 1996;

Nicholas, 1997).

Practices of strength and conditioning coaches have been investigated in various sports
including cricket (Pote & Christie, 2016), rowing (Gee et al., 2011) and baseball (Ebben et al.,
2005). Within rugby, there are only two studies that have looked at the same group of elite
players (Jones et al., 2017; Jones et al., 2016). These examined the practices implemented by
strength and conditioning coaches within elite rugby. The first study found that all participants
believed that strength training had a fundamental benefit to rugby performance, with the clean
and back squat being the most implemented exercises (Jones et al., 2016). The study was
questionnaire-based, and consisted of seven sections (Jones et al., 2016). Interestingly, none of
the sections inquired about the perceived demands placed on players or on-field conditioning
questions except for speed and plyometric training questions (Jones et al., 2016). The sections

focused more on “gym” or “weights” based questions.

The second investigation focused on determining whether or not the differences in playing
styles between the Northern Hemisphere and the Southern Hemisphere correlates to differences
between the strength and conditioning practices implemented in the different hemispheres
(Jones et al., 2017). The Northern Hemisphere focused more on strength and power training

compared to the Southern Hemisphere, which focused more on strength training (Jones et al.,

2017).

There are two studies conducted in a South African context, one related to cricket and the other
rugby at an adolescent level, that have investigated the strength and conditioning practices of
coaches (Robinson et al., 2019; Pote & Christie, 2016). These two papers identified how
education is a limiting factor in the correct implementation of conditioning practices (Robinson
et al., 2019; Pote & Christie, 2016). One study showed that there was minimal knowledge on
rugby conditioning, if any at all, within a South African context, as only 14% of the coaches
who completed the survey had a strength and conditioning certificate or qualification
(Robinson et al., 2019). It was noted that 68% of the coaches had some form of tertiary

education; however, it was not stated whether or not it was science-specific.
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The practice of conditioning requires complex actions and implementation of complex
techniques, which requires knowledge from multiple sources (Jeffreys, 2014). Therefore,
having one of these qualifications or certificates is a very valuable method in demonstrating
competence in the field (Malek et al., 2002). Gaining knowledge and information through
informal activities and social interactions has been preferred by some sports coaches, which
has shown that coaches’ education should rather be a mentor-based education instead of
formalized education (Stoszkowski and Collins., 2016). The fact of the matter is that, in a field
that has become more competitive, the better and more formal education a coach has, the more

likely they are to implement effective practices (Tod et al., 2012).

It must be noted that, within a South African context, many strength and conditioning coaches
at schools aren’t just working with the rugby teams, but are also engaged with different sports
(Weldon et al.,, 2020). Therefore, the solid knowledge of the correct techniques and
periodization skills learned from the courses and certifications is important, as it will allow for

good general strength training for all the different sports.

The number of years of experience of strength and conditioning coaches varied between zero
years and over ten years (Robinson et al., 2019). Eighty percent of the coaches had more than
five years' experience in their field, which has been shown to benefit the implementation of the
correct conditioning protocols (Stoszkowski & Collins, 2016). Thus, it would be hard to refute
the fact that the coaches in the Robinson et al., (2019) study actually would be able to
implement the correct protocols due to them having a formal education and enough experience

in the field.
Strength and Conditioning of Adolescent rugby players

Adolescent rugby players between the ages of 15 and 18 years of age are, from an athletic
perspective, in their prime years of physical development (Arkell & Lambert., 2013; Lloyd et
al., 2014). Adolescents in South Africa who play rugby within this age group have the potential
to be involved in specific strength and conditioning programmes (Arkell and Lambert., 2013).
When administering conditioning programmes to adolescents, it must be noted that they are
going through a period called ‘adolescent awkwardness’ (Lloyd et al., 2012b; Lloyd et al.,
2014). For example, during this period, it can be difficult for an adolescent to control their

limbs and it may take longer for skill acquisition (Lloyd et al., 2012b; Lloyd et al., 2014). As
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a result, they should not be treated as ‘mini-adults” when prescribing strength and conditioning
programmes (Arkell & Lambert 2013; Lloyd et al., 2012b). The reason for this is that the
demands of the adolescent game are not fully understood, and the on field physical demands
are different to that of adults or elite level, which lends itself to them requiring different training

(Arkell & Lambert 2013; Lloyd et al., 2012a; Lloyd et al., 2012b).

As the game has become more professional at a schoolboy level, schools have seen the
importance of strength and conditioning. This conditioning involves the development of
physical and physiological characteristics, which all encompass a holistic athletic development
program (Hibbert, 2010). In the game of rugby, having a physical and physiological advantage
over your opposition has the potential to lead to team success, and can be achieved by an
effective strength and conditioning programme (Sedeaud et al., 2012). However, the actual
success of the programmes comes from the injury prevention (Lloyd et al., 2012b). Therefore,
a crucial aspect to consider when designing a strength and conditioning programme is
understanding the demands of the game, as well as the most common injuries that occur. This
allows for better construction of the strength and conditioning programmes which may, in turn,

allow for better injury prevention.
Adolescent rugby coach’s perceptions of demands

The coach’s perspective on rugby is somewhat not understood except for a few studies which
have looked at a variety of aspects about elite coaches and schoolboy rugby coaches (Finn &
McKenna, 2010; Hill, MacNamara & Collins, 2015; Thomas & Wilson, 2013; Bennie &
O’Connor, 2010; Thelwell, Werken, Greenless, Hutchings, 2007; Chiwardizo, Munambabh,
Oorschot, Magume, Dambi, Ferguson & Smits-Engelsman, 2019; Woodcock, Holland, Duda
& Cumming, 2011; Chiwaridzo, Ferguson & Smits-Engelsman, 2019).

A search on Google Scholar using the following keywords was performed: “schoolboy rugby”,
“demands” and “coach’s perspective”. Numerous search results for the different keywords
were shown — however, there were no search results that included all three keywords in one
result. Therefore, to the author’s knowledge, there is no current research that has taken the

coach’s perceptions into account when looking at the demands of rugby.
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When looking at the coach’s perceptions literature, the underlying research themes are: Talent
identification (Hill, MacNamara & Collins, 2015; Chiwardizo, Munambah, Oorschot,
Magume, Dambi, Ferguson & Smits-Engelsman, 2019), the transition from amateur to elite
level and the characteristics that could be beneficial or detrimental to the player's success, as
well as stressors (Finn & McKenna, 2010; Bennie & O’Connor, 2010; Thelwell, Werken,
Greenless & Huthchings, 2007;), and what coaches base selection of players on (Chiwaridzo,
Ferguson & Smits-Engelsman, 2019; Chiwaridzo, Munambah, Oorschot, Magume, Dambi,
Ferguson & Smits-Engelsman, 2019).

The following four themes were highlighted as important factors in the above coaching:
physiological characteristics, anthropometric attributes, game-specific skills and psychological
qualities. An interesting finding was that coaches used stature and mass as a measure for talent
identification (Chiwaridzo et al., 2019) and good on- and off-field skills (Bennie & O’Connor,
2010). Fitness and physical qualities were thus found to be a major contributor to team selection

(Chiwaridzo et al., 2019b).

This coach perception raises the question of whether or not the coaches are aware of the
demands placed on the players during a match. As player fitness is a massive contributing
factor to player selection, the coaches need to know the demands placed on the players and
prepare players adequately for them. This may then allow players to be injury-free, playing
more rugby and showcasing their actual skills (Orchard, 2002; Swenson et al., 2009; Hagglund
et al., 2013). The emphasis for player selection can then be focused on aspects such as player
skill, mental toughness and player coachability (Chiwaridzo et al., 2019a; Chiwaridzo et al.,
2019b). This can assist with the potential success of the team, and the coach’s success

(Williams, 2015).

Summary

A minimal amount of research has indicated that the only known perceptions that coaches have
of adolescent rugby is that they take notice of player fitness, ball skills and talent identification
perceptions (Chiwaridzo et al., 2019a; Chiwaridzo et al., 2019b). Coach education can play a
role in the understanding of the demands placed on players. However, the accreditation courses
do not all cover the demands in any detail (WorldRugby, 2020b,c; Boksmart, 2020). The
education of the strength and conditioning coaches concerning the demands of the game is also

very limited, as the courses do not provide the coaches with sport-specific knowledge (NSCA,
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2018). Determining the knowledge, through questionnaires and or interviews, that coaches
have can assist in developing adequate coaching programmes. Coach education can result in a
greater synergy in the coaching staff, improve their approach to the game and the conditioning

of players.
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CHAPTER III
METHODOLOGY:

Research Design

The study was a cross-sectional, descriptive study, with the data collection done on an
electronic online questionnaire, implemented on Google Forms. The questionnaire consisted
of both open-ended and closed-ended questions, which looked at quantitative and qualitative
measures. It was used to investigate the current coaches’ (including strength and conditioning
coaches) perspectives on the physical demands, such as injuries, workload and impacts taken.
As well as the positional demands, such as distances covered, number of sprints and time spent

doing a movement, of schoolboy rugby players (U18/U19) in South Africa.

Participants

The participants were first team head and assistant coaches, as well as strength and conditioning
coaches. They were recruited from the top 100 rugby schools in South Africa, according to the
top 100 rugby schools list from 2019, (Appendix A). 2019 top 100 schools were used since
COVID-19 impacted the rugby season and only allowed for a few games to be played during
2020. Further, it was expected that coaches from the Top 100 schools should have the best
understanding of the positional and physical demands of the game. The contact details for the
various coaches were obtained from the schools’ websites, or by the researcher contacting the

school’s administration for the coach’s details.

Instrument

Questionnaire Design

The questionnaire was designed on Google Forms and was not adapted from previous research
as, according to the author’s knowledge, there are no prior questionnaire that looks at the
coaches’ understanding of physical and positional demands of any rugby playing level. The
demographic section of the questionnaire was, however, adapted from Robinson et al. (2019),

as this was a previously used and validated questionnaire.
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The questionnaire was made up of ten different sections with a total of 74 questions; eight
being open-ended questions and 66 being closed-ended questions (Appendix D). Each of the

ten sections were targeting different aspects of the demands of rugby.

The purpose of the open-ended questions was to allow for the coaches to be able to express
their personal opinion, feelings and attitudes on the question asked. These open-ended

questions had the appropriate amount of space for the coaches to type as much as they wanted.

The closed-ended questions had a particular purpose, which was to allow for a user-friendly
questionnaire, as well as allow for comparisons between the coach’s answers. These 66
questions were either multiple-choice questions or check box questions, allowing the choice of
more than one option. There were also questions that required the coaches to rank positions in

order from one to ten (Appendix D).

Questionnaire Sections

Section 1: Demographic Information — such as what school they work at, qualifications they
possess from a coaching point of view, as well as academic qualification(s). This section had

10 questions.

Section 2: Coach’s Perspective — demands of schoolboy rugby (U18/U19), consisting of 11

questions.

Section 3: Player Statistics — such as how many tackles were made and rucks attended, with

only four questions.
Section 4: Movement Demands (Time Motion Analysis) — comparing the amount of time
spent doing different movement characteristics between forwards and backs, done using nine

questions.

Section 5: Movement Demands (Distance Covered) — This section consisted of five questions

comparing backs against forwards for the amount of distance that is covered in the game.
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Section 6: Movement Demands (High-Intensity Efforts) — There were eight questions in this

section comparing the high-intensity demands for forwards and backs.

Section 7: Injuries — This section consisted of 10 questions relating to injuries, such as the

most common cause or which position is more prevalent for which injuries, and more.

Section 8: Impacts — Only two questions were used in this section, determining which

positional group has more impacts, as well as which position has the most impacts in a game.

Section 9: Workload Management — Nine questions were asked in this section such as whether
or not the player's workload is monitored, as well as if coaches think the workload is higher or

lower for certain positions.

Section 10: Research and Conditioning — This section asked questions that can be used for

future research.

Ethical Consideration

Before the commencement of the study, ethical clearance from the Rhodes University Ethical
Standards Committee (Pote20180823; REC-241114-045), Grahamstown, South Africa
(Appendix E), as well as ethical approval from the Eastern Cape Department of Education,
Western Cape Department of Education, Gauteng Department of Education, Free State
Department of Education, Kwa-Zulu Natal Department of Education and Northern Cape
Department of Education was obtained (Appendix F).

All the participants were informed in writing about the purpose, aims expectations, as well as
any risks or benefits associated with the study. Each participant had the option of giving
voluntary consent within the questionnaire, prior to the completion of the survey. Upon
completion of the study, each participant received an email outlining feedback from the results

of the study, if they requested.
The coaches were not required to provide their name for privacy and anonymity purposes,

which prevented information being traced back to them. Schools names were asked within the

questionnaire, with the only reason being to determine their position in the top 100 list. The
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coaches were informed that by consenting they gave their permission for the data to be analysed
for a publication. This information was all within the email as well as letter and questionnaire

itself (Appendix B & C).

Pilot Study

A pilot study was conducted to verify the validity and reliability of the constructed
questionnaire. The pilot study was done before the questionnaire was sent out to the target

population.

Pilot study testing was done on an advisory group, which consisted of six people who were
considered by the author as people who are experienced coaches in the field of rugby, as well
as academics in the field with experience in questionnaire design of a similar manner and with

scientific expertise in research design and testing.

The questionnaire was then evaluated by the advisory group, and feedback was given on the
questionnaire. There were a few changes suggested by the advisory group. The changes were
mostly to do with the wording of questions, as well as amalgamating multiple overlapping
questions into one, with the last changes being around the practicality and user-friendliness of

the questionnaire.

Experimental Procedure

The questionnaire was emailed to respective coaches and strength and conditioning coaches in

charge of the different first teams of the top 100 rugby schools.

The email contained information to the participant (Appendix D) and a link to the online

questionnaire (Coaches Perspective on School Boy (U18/U19) Rugby Players Positional

Demands). They were made aware that they were under no obligation to complete the
questionnaire, and that they were allowed to decline to participate at the start or during the
during questionnaire.

Statistical Procedure

The data were collated by the Google Form, which then was exported to a spreadsheet

(Microsoft Excel, Microsoft, Redmond, USA).
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The data was then entered into the statistical programme and all analyses were done in R 2.14.0

(R Core Team, 2013), with a confidence interval of 95% (p<0.05).

The experience data was checked for normality using a Shapiro-Wilk test. The data were found
to be non-parametric, (p<0.05). This resulted in a Wilcoxon test being used to compare private
and government schools’ experiences and to compare regular coaches and strength and
conditioning coaches’ experiences. A linear mix model was used to analyze for significance in
experience between government and private school coaches, and between regular coaches and

strength and conditioning coaches.

The academic qualifications and coaching qualifications, for both government vs. private
schools, as well as regular coaches vs. strength and conditioning coaches, were analyzed

through a Pearson’s Chi-Square test of independence, as it was categorical data.

The open-ended questions were collated and summarized, which allowed for key themes to be
determined from those questions, which were then used as direct quotes in the results section.
The key themes were identified in accordance with previous publications on strength and

conditioning principles (Ebben & Blackard, 2001; Ebben et al., 2004).

Cohen’s d effect sizes (ES) were used to establish the degree of difference between government
school and private school coaches experience, as well as coaches and strength and conditioning
coaches experience. The criteria that was used for interpreting effect size was <0.2 trivial, 0.2-

0.6 small, 0.6-1.2 moderate, 1.2- 2.0 large, and > 2.0 very large (Hopkins, 2004).

Assumptions

It was assumed that the coaches who completed the questionnaire did it to the best of their
knowledge and ability. The coaches were assumed to be honest in completing the online
questionnaire. It was assumed, due to the explanations provided in the questionnaire, that they

understood the questions asked.

Limitations

The researcher had no control over whether the coaches would complete the online

questionnaire. Coaches therefore were trusted to not google any of the demands and answer he
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online questionnaire to the best of their knowledge. Thus, there was no control over whether

or not the form would be filled in accurately or not.

De-limitation

The study was delimited to South African schoolboy rugby head and assistant coaches, as well
as strength and conditioning coaches. Any other individuals who were not within this group
but who completed the study were not used within the data analyses process, and were excluded

from the study.
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CHAPTER IV
RESULTS:

Background Information

The study had a response rate of 72%. Most of the responses, broken down in Table II, where
from the Eastern Cape 17 responses (41.5%), with Gauteng at eight responses (19.5%) and the
Western Cape seven responses (17.1%). There were four responses (9.8%) from both the
Northern Cape and Kwa-Zulu Natal provinces, and one from the Free State. There were 23
responses from government schools (56.1%), while private schools made up the rest with 18

responses (43.9%).

Within the current study, there were 11 schools who were part of the 2019 top 20 schools list
(Appendix A). Of the government schools that completed the questionnaire, 34.7% of them

were in the top 20, whilst 16.7% of the private schools were represented in the top 20.

There was a significant difference (p<0.05) between the government schools’ coaches’
experience (11.8 years + 8.8 years) and that of the private school coaches (6.3 years £+ 5.3
years), with the former having more experience (Figure 3). The difference in experience

between coaches at government and private schools equated to a moderate size (ES=0.7).
%
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Figure 3: Years of experience for government school and private school coaches

(* represents significant difference)
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There was no significant difference in years of experience for the strength and conditioning
coaches (7.4 years + 4.6 years) and regular coaches (9.9 years + 8.5 years). The difference in
experience between coaches and strength and conditioning coaches equated to a small size

(ES=0.3).

Demographic Information

The most common role within this study was the first team rugby coach role, with the director
of rugby being the next most common role (Table II). There were only two strength and
conditioning coaches who completed the questionnaire from schools within the top 20, one

being from a government school and the other a private school.

Table II: Breakdown of the number of respondents from public and private schools

Abbreviations: DoR=Director of Rugby; S&C=Strength and Conditioning Coach; A 1** Coach= Assistant 1* team coach

A bachelor’s degree was the most common academic qualification (Table IIT), while an
honours degree was the next most common. It must be noted that there were different
certificates mentioned under the “other” category with the most common one being a post
graduate certificate (Appendix D). Government school coaches had significantly (p<0.05)
better academic qualifications compared to that of private school coaches. Strength and
conditioning coaches had significantly (p<0.01) better academic qualifications than coaches.

Regular coaches had significantly (p<0.01) better coaching qualifications compared to strength
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and conditioning coaches. There was no difference between government and private school’s

coaching qualifications.

Table I1I: Breakdown of the number of respondents who have academic qualifications from

public and private schools.

The World Rugby level one and two courses made up 80.5% of the relevant coaching

qualifications for the coaches. The level two course, however, was the most common course,
with 63.4% of the coaches having this qualification for coaching. There were only three
strength and conditioning coaches that had some form of accreditation or qualification. These
qualifications were two National Strength and Conditioning Association (NSCA) and one
World Rugby conditioning course accreditations. There was only one participant who stated

that they had a Boksmart qualification.
Access to GPS Technology

The use of global positioning systems (GPS) technology was not common; only 15 participants
(36.6%) responded “yes” to having this technology. There were eight private school
participants and seven government school participants who made up these 15. The majority
(61.5%) of the respondents who stated they do not have GPS technology were from government
schools. Out of the 11 schools from the top 20, 54.5% of them use GPS technology.

Coaches’ Perspective

The following section has figures that indicate all the responses from the participants for the

questions pertaining to demands and movement patterns. The figures indicate that the coaches
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Number of Responses

had a variety of responses per demand or movement; thus, it was important to represent this
variety.

The coaches identified the physical aspect of schoolboy rugby to be the most demanding factor
during a match (Figure 4). Tied for the second most demanding factor during a schoolboy rugby
match were the mental and physiological aspects, while the emotional and biomechanical

aspects were perceived third and fourth most demanding by the coaches.
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School Boy Rugby Demands

Figure 4: Breakdown of the number of responses per schoolboy rugby demand

Perceptions that match demands are different for different positions was prominent (n = 40)
with 97.6% believing this; one coach did not believe this to be the case. The perceived reasons
for the varying demands included the role in the team (95.1% of respondents) followed by
physicality and game plan both having 68.3% responses. The skill and size of the player were

also mentioned as a reason for the different demands, 63.4% of the responses.

Coaches perceived that both provincial schoolboy rugby games and adult rugby games had
higher demands than regular schoolboy rugby games. This perception was by 92.7% (n=38)
and 95.1% (n=39) of the coaches respectively. Coaches identified physicality as one of the
main reasons for the demands being different for both the provincial schoolboy rugby match
(75.6%) and adult matches (80.5%) compared to regular schoolboy matches. The other reasons
identified were “size, skill and speed of the game”. Coaches also identified that the length of
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Nuber of responses

the match could be another reason for the difference between adults and regular schoolboy
match demands. The statement of “South African coaches choosing players based on
anthropometric measures” was found to be true by 97.6% of the coaches (n=40), with 75.6%

of coaches (n=31) perceiving that “South Africa is a forward dominant country”.

Standing still was perceived by the coaches as the activity done the least by the backs, while
walking and jogging was perceived by the coaches to be done the most (Figure 5). It must be

noted that there was a variety of responses for the different activities (Figure 5 and 6).
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Figure 5: Breakdown of the number of responses per movement pattern (Backs)

The coaches perceived the forwards to have a different order of activities compared to the
backs. “Jogging” was perceived to be the activity done the most by forwards while “running”
was perceived to be done the second most. There was one similarity between the backs and the

forwards: the coaches perceived them both to do “standing still” the least out of the activities.
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Figure 6: Breakdown of the number of responses per movement pattern (Forwards)

Player Statistics

Thirty coaches (n=30; 73.25%) indicated that they have player statistics at school. The “yes”
answers consisted of 53.3% from government schools and 46.7% from private schools. The
majority of the “no” answers came from government schools. These player statistics were
found to be a useful coaching tool by all the coaches. Furthermore, all coaches stated that they

would use it for match analysis.

Training purposes were identified by the coaches as the main use for the normative player
statistics, with 38 responses (92.7%) (Figure 7). Match analysis and match tactics were seen to

be the next method of use by coaches.
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Figure 7: Breakdown of the number of responses per method of player

Movement Demands

Speed and Heart Rate

Adults were perceived to have the highest top speed, compared to schoolboy players, by 82.9%
of the coaches. The adults were perceived to have the higher top speed by 91.3% of government
school coaches and 83.3% of the private school coaches. All eight of the strength and

conditioning coaches perceived adults to have the highest top speed.

The backline players at schoolboy rugby were perceived to have the highest top speed
compared to forwards by 97.6% of the coaches. One out of the eight strength and conditioning
coaches perceived forwards to have the highest top speed, whilst 95.6% of the government
school coaches and 100% of the private school coaches perceived backline players to have the

highest top speed.

Loose forwards, flanks and number eight make up the top two positions within the forwards to

have the highest top speed (Table I'V).
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Table I'V: Rankings of the forwards and backs for top speed (1=highest speed, 5=lowest)

Ranked Position Forwards Backs
1 Flanks Wings
2 Number Eight Scrumhalf
3 Locks Centres
4 Hooker Flyhalf
5 Props Fullback

The wings were ranked by the coaches as the position within the backs to have the highest top

speed as well as the highest average top speed (Table 1V).

All the strength and conditioning coaches (n=8) perceived that the forwards had the highest
average heart rate and 97.6% of the coaches (n=40) perceived the same. The one participant
who perceived that it is backline players who have the highest average heart rate was from a
government school. The coaches ranked flanks and number eight as one and two respectively
in the order of the highest average heart rate. The top five ranked positions, for average heart
rate, consisted of four forwards and one backline player. The wings and locks were tied for the
sixth position, with the flyhalf being ranked seventh, fullback eighth and the scrumhalf last in

at ninth.

Work to Rest Ratio

There was a perception by 80.5% of all the coaches that there is a difference between adults
and schoolboy players’ work to rest ratio. All the strength and conditioning coaches perceived
the same difference. This perception was identified by 83.3% (n=15) of private school coaches
and 78.3% (n=18) of government school coaches. Key themes for this difference were
identified as “the speed of the game is faster; the intensity of the game is higher, and duration
is longer for the adult game compared to the schoolboy game”. The coaches also identified that

the ball is in play for longer at an adult level compared to the schoolboy game.

The top five ranked positions of the highest work to rest ratio had four forward positions and
one backline position (Table V). The coaches perceived the scrumhalf to have the highest work

to rest ratio and the wing to have the lowest work to rest ratio.

51



Table V: Rankings of Work to rest ratio for different positions (1=highest and 10
lowest)
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The wings were ranked as the position with the most rest time, and the props were ranked as

the position with the least amount of rest time (Table VI).

Table VI: Rankings of most rest time to least rest time (1=highest and 10 lowest)
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All the coaches from private and government schools, as well as the strength and conditioning
coaches, perceived that the forwards spend the most time in contact situations. The coaches
ranked the loose forwards, being the flanks and number eight, as the two positions respectively

who spent the most time in contact situations.

Players were ranked by the coaches from the most time spent to the least time for different

movement characteristics (Table VII).

Table VII: Rankings of positions from the most time to the least time in direct movement
characteristics (1=most;10=least)

Position Walking Jogging Sprinting
Props 2 8 8
Hooker 7 2 6
Locks 6 6 7
Flanks 8 9 4
Number Eight 9 3 5
Scrumhalf 10 1 10
Flyhalf 3 5 9
Wings 1 7 1
Centres 4 4 3
Fullback 5 10 2

Distance

Most of the coaches (63.4%) perceived that the forwards covered more distance than the
backline players at a schoolboy level, with 66.7% of private school coaches and 63.4% of
government school coaches following this trend. It was, however, found that only 68.3% of all
coaches perceived adults to cover more distance than the schoolboy rugby players. Private
school coaches perceived that adults covered more distance than schoolboys, and 69.6% of the

government school coaches reported the same perception.

All the strength and conditioning coaches perceived that adults covered more distance than the
schoolboy rugby players, with only 50% perceiving the backline players to cover more distance
than the forwards at a schoolboy level. Most of the strength and conditioning coaches from

government schools (60%) perceived that forwards covered more distance than the backs, with
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66.7% of the strength and conditioning coaches from private schools perceiving backline

players to cover the most distance.

Scrumbhalves, at schoolboy level, were perceived by the coaches as the position that covered
the most distance during a match. The flanks and number eight were perceived to cover the
third and fourth most distance. The fifth position was tied between the fly-half and the locks,

with both having 10 responses each.

The distances of £ 5000m, = 6000m and + 7000m received a cumulative total of 28 responses
for adults per match. Distances of + 4000m, £ 5000m and = 6000m were perceived to be the
most common by coaches for schoolboy rugby players per match (Figure 8). Adults were
perceived to cover the distance of £ 7000m the most and £ 5000m the second most per match

(Figure 8).

.III|||IIL

+1000m +2000m +3000m + 4000m +5000m + 6000m +7000m + 8000m +9000m +10000m
Potential Distance covered

Figure 8: Breakdown of the number of responses per potential distance covered per match
(Adults)

There were no responses to the distance of £ 2000m for adults, (Figure 8). Distances of +

1000m and + 10000m for schoolboys received no responses (Figure 9).
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Figure 9: Breakdown of the number of responses per potential distance covered per game

(School boys)

The most common distance, perceived by coaches, for the schoolboy rugby players was +
6000m, followed by + 4000m. Strength and conditioning coaches perceived that the adults
covered + 7000m, (87.5%), whilst 37.5% of them responded that schoolboy players cover +
6000m.

Workload Monitoring

Workload monitoring was conducted at 69% of the schools, with 65.2% of government schools
and 77.8% of private schools confirming this. The 31% of schools that did not implement
workload monitoring were predominantly government schools, as they made up two thirds of
the “no” responses. All the strength and conditioning coaches conducted workload monitoring

at their respective schools.

Forwards were perceived by 97.5% of the coaches to have a higher workload than backline
players with all of the strength and conditioning coaches perceiving that the forwards have a
higher workload. The only coach to perceive backline players as having a higher workload
came from a government school. There were themed reasons that coaches identified for
forwards having a higher workload than that of backline players: “forwards are involved in the
game more by taking part in set pieces as well as being involved in far more contact situations

than that of the backline players.”
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Perceptions regarding a difference in workload between South African schoolboy rugby
players and other countries’ schoolboy rugby workloads was perceived by 75.6% (n=31) of the
coaches. Most of the private schools’ coaches (88.9%) and just less than two thirds (65.2%) of
government schools coaches perceived there to be a difference. Three of the strength and
conditioning coaches did not perceive there to be a difference in workload between South
African schoolboy rugby players and other countries, while 62.5% of them perceived a
difference. There were themes identified as possible reasons for the difference in workload or
no difference in workload. These themes were that “the workload depended on the coach as
well as what the coach required from the players, for example game plan, on a match day.”
They also stated that “the game speed of schoolboy rugby in South Africa is a lot faster”, that
“it is more professional in South Africa compared to other countries” as well as that “weather

conditions would have an effect.”

Intensity Duration Contact Sitautions All of the above

Figure 10: Percentage of responses for workload influence

The main factor affecting workload that was perceived by 68.3% of the coaches was the “all
of the above” category (All of the above = Intensity + Duration + Contact combined) (Figure
10). Meanwhile, 19.5% of the coaches perceived intensity to be the main contributing factor to
workload. All of the strength and conditioning coaches (100%) perceived the "all of the above"

impacted players' workload.
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All the coaches, including the strength and conditioning coaches, perceived that the workload
between elite schoolboy rugby players was higher than that of non-elite schoolboy rugby
players. Common reasons for this were that “the intensity of the game is higher for the elite
schoolboy players™ as well as that “they have more training sessions, such as longer and tougher

sessions compared to the non-elite schoolboy rugby players.”

Impacts

Most coaches, 39 out of the 41 responses (95.1%), perceived the forwards to have a higher
impact count than the backs. The flank position was perceived by the coaches to experience
the most impacts and the props the least. The order in which the coaches perceived the impact
count, from most to least, was: flanks, number eight, hooker, locks scrumhalf, centres, wings,

flyhalf, fullback and, finally, the props.

Injuries

“Previous injuries are a good predictor for future injuries” was seen to be true by 85.4% of the
coaches, with only six not agreeing with that statement. Adults were perceived to have a higher
injury incident rate, with a 58.5% response rate compared to the adolescents, who only got
41.5% of the responses. Forwards were perceived to be the positional group that had the most

time loss injuries (85.4%) and medical injuries (73.2%).

The “tackle event”, “being tackled” (n=34) and “being the tackler” (n=33) were perceived as
the most common causes for injury within schoolboy rugby players. The most common injury

was perceived as a concussion (82.9%), followed by ligament sprain (58.5%).

The in-season period was perceived to be the period that the most injuries occur, with 38 out
of the 41 responses perceiving this (Figure 11). The pre-season was the next most common
period for an injury to occur, whilst the off-season period was the period perceived to have the

least number of injuries.
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Figure 11: Breakdown of the number of responses per rugby season period

The coaches perceived that, during a match, the fourth quarter was the most common period
on a match day for an injury to occur, with the least number of injuries occurring during the
cool-down period. A perception the coaches had was that the warm-up period was found to be

the second most common period on a match day for an injury to occur.

There were 82.9% (n=34) of the coaches who stated that they had an injury monitoring system
at their school, consisting of 17 private and government schools. The “no” responses consisted

of 85.7% from government schools, with only one response coming from a private school.

Research and Conditioning

All the coaches (n=41) indicated that normative data and scientific information on the

schoolboy demands would be useful as well supportive in pre-season structuring.

Specific gym programmes were provided to the players by 94.4% of private schools (n=17),
and87% of government schools (n=20). Six out of the eight (75%) strength and conditioning

coaches provided their players with positional specific conditioning programmes.

Only 31.7% of the coaches stated that their players, from different positions, receive the same
strength and conditioning during the off-season and pre-season. Seven out of the eight strength
and conditioning coaches provided their players with different conditioning during the off-

season and pre-season. The private schools (66.7%) (n=12) do not provide the players with the
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same conditioning, while 69.6% (n=16) of government schools stated that their players do not

receive the same conditioning during that period.

Government schools (39.1%) had a higher tendency to condition the different positions within
the backs and the forwards the same compared to private schools (33.3%). There were two
(33.3%) strength and conditioning coaches that provided the different positions with the same

conditioning.

Summary

To summarize, there was significantly (p<0.05) more experience in government schools’
coaches. No significant difference was found between the years of experience for the strength
and conditioning coaches and the regular coaches. Government school coaches had
significantly (p<0.05) better academic qualifications compared to private school coaches.
Strength and conditioning coaches had significantly (p<0.01) higher academic qualifications

than regular coaches.

Overall, the coaches perceive that the forwards were involved in more activities than the
backline players. These activities ranged from being involved in more of the contact situations
than the backline players, as well as covering more distance. This was the same for injury with
the perception that forwards are more prone to both medical and time loss injuries. The tackle
event was perceived by the coaches as the cause for most of the injuries in a match. Coaches
would like data as a coaching tool and most provided different programmes to the different

positional groups.
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CHAPTER YV
DISCUSSION:

This is the first study to describe the perception 1% XV high school level coaches and strength
and conditioning coaches have on the demands of rugby. The area of coaching and strength
and conditioning for rugby within South Africa is seen as a male-dominant field, as all
participants who completed the survey were male. This is in line with previous rugby coaching
and conditioning research that had less than five percent of females take part (Jones et al., 2016;
Jones et al., 2017). Cricket coaching and conditioning coaching at school and university level,
within a south African context, also tend to be a male-dominated field, as shown in previous
investigations (Pote and Christie, 2016). A possible reason for this is that the more male-
dominated sports in South Africa have a higher amount of funding to employ the required
personnel. However, there are more and more female sports being played at a higher level. This

could, therefore, lead to a change in this over time.

A combination of experience and academic qualifications may result in a better coaching
method, which may ultimately lead to coaching success. Government school coaches had
significantly (p<0.05) better academic qualifications than private school coaches. This may be
associated with more government schools being in the top 20 rankings (Table III) (Appendix
A). The number of government schools in South Africa is higher than the number of private
schools, which itself might also lean towards a reason for more government schools present in
the top20. Another possible reason for this success is that years of experience in coaching
should not be taken for granted (Mallet et al., 2009; Abraham et al., 2006; Culver & Trudel,
2006). Government school coaches were found to have significantly more (p<0.05) experience
than private school coaches with no difference in coaching qualifications. This highlights that
informal knowledge gained through experience can facilitate personal and professional

development as a coach (Mallet et al., 2009; Abraham et al., 2006; Culver & Trudel, 2006).

Therefore, potential reasons for more government schools within the top 20 rugby schools can
be a combination of experience and better academic qualifications. Additionally, coaching
qualifications, which affect rugby demand perceptions, may also play a role in coaching

success. These perceptions may impact overall performance, as well as potential risk of injury.
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However, another big factor could be due to the fact that there are just more government

schools in South Africa so these considerations are speculative.

Within this study, 33 coaches had limited knowledge of the demands of school boy rugby
players. There was little known about the factors that affect players’ performances such as
optional demands, injuries and workload. The reason could be that they do not have this
necessary knowledge in that the World Rugby level one and level two course for coaches,
which is the main coaching qualification in South Africa, does not have any relative
information regarding rugby demands (WorldRugby, 2020b). Coach education has been
previously highlighted as a limiting factor for coaches within a South African context
(Robinson et al., 2019; Pote & Christie, 2016), which was also shown in this investigation.
This limited coach education, especially around coaching proper tackle technique, may be a
possible reason for the tackle event being the most common cause for injury (Fuller et al.,
2007a; Hendricks & Lambert, 2010; Nicol et al., 2010). Furthermore, it was shown that the
positional group affected most by injuries were the forwards, particularly in terms of time loss
and medical attention, which is supported by previous research (Quarrie et al., 2001; Brooks et
al., 2005a; Fuller et al., 2008b). The fact that the forwards are perceived by coaches as
experiencing the most injuries could be due to the fact that they also perceived this group as
being involved in the most contact situations. This would suggest that effective methods are

needed to reduce these tackle- and contact-related injuries.

Coaches also perceived that the concussion is the most common injury in schoolboy rugby,
which contrasts with previous research in South Africa, which identified the shoulder region
as the most commonly injured area. (Robinson et al., 2019; Garraway et al., 2000; Brooks et
al., 2005a; Brooks et al., 2005b; Headey et al., 2007). This is further supported by previous
research, which found that the head, neck and upper limbs were the most common injury sites
(Beer,1991). The fact that these are the most common injuries perceived by coaches supports
the fact that the tackle event is the most common cause for injury (Fuller et al., 2007a;

Hendricks & Lambert, 2010; Nicol et al., 2010).

It has been shown that having a rugby tackle programme may be a potential way of decreasing
these tackle related injuries (Hendricks et al., 2017) This programme focusses on the contact
situation, and how to ensure safety throughout (Hendricks et al., 2017). Therefore, it needs to
be run in conjunction with strength and conditioning based on the game demands, as rugby is

multifaceted in nature (Williams et al. 2016; Gamble, 2004). The success for strength and
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conditioning coaches comes down to the preparedness of the players, as being prepared will
allow them to withstand the game’s demands and ensure that the risk of injury is reduced
(Robinson et al., 2019; Hl gglund et al., 2006; Orchard, 2002; Swenson et al., 2009; H gglund,
2013; Williams, 2015).

There is a need to better understand the injury mechanisms and, importantly, devise proactive
measures in an attempt to at least reduce but, also prevent, injuries (Bleakley et al., 2011). One
of the proactive measures that can be used is workload monitoring (Borresen & Lambert, 2009;
Gabbett, 2007; Gabbett, Hulin, Blanch, & Whiteley, 2016). This method has been used to
reduce injuries, especially muscular and overuse injuries, and to ensure that players remain
performing at an optimal level (Borresen & Lambert, 2009; Gabbett, 2016; Windt & Gabbett,
2017; Coutts et al., 2007; Gabbett et al., 2014).

It was found that there are similarities between this study and previous studies conducted within
South Africa, regarding workload monitoring (Robinson et al., 2019; Pote and Christie, 2016).
The method of workload monitoring was not asked within this study, whilst previous research
of the strength and conditioning coaches indicated the use of session rating of perceived
exertions, or SRPE as the most common method (Robinson et al., 2019; Pote and Christie,
2016). This method is a combination of the subjective rating of intensity with objective measure
of duration (minutes). Session rating of perceived exertion was proven to be valid and reliable
in monitoring physical loads (Scott et al., 2013). This holistic approach, however, has been
found to not be ideal for the sport of rugby, as it cannot account for the intensity of the collisions
that the players experience as well as the physiological damage that the collisions can cause to
the body (Lambert & Borresen., 2010). Coaches perceived that forwards, at schoolboy level,
had the higher workload, which is aligned with current research (Bradley et al.,2015a; Bradley
et al., 2015b; Phibbs et al.,2017). This is not unexpected, as research has identified the fact that
forwards are involved in more contact situations compared to backline players (Costello et al.,
2018; Macleod, 2016; Owen et al., 2015; Suarez-Arrones et al., 2014; Cunniffe et al., 2009),
which was identified by the coaches as one of the possible reasons for the higher workload.
Therefore, measuring workload to prevent contact injuries is not necessarily possible, as the
tackle event comes down to technique more than it being an overuse injury. The technique that
a player uses to tackle is something that is coached, which can thus be affected by the coaches’

experience and coaching qualifications, as highlighted previously.
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The strength and conditioning coaches in this investigation had significantly (p<0.01) better
academic qualifications than actual coaches — this agrees with previous rugby-related research
in South Africa (Robinson et al., 2019). The number of strength and conditioning accreditations
reported in this study were similar to previous strength and conditioning research in South
Africa (Robinson et al., 2019), which was in contrast to studies looking at elite players (Jones
etal., 2016). This could be because, at a professional level, certain qualifications may be needed
to advance an individual’s career. This is compared to schoolboy level, where employers might
prefer tertiary education compared to certification or accreditation, as it demonstrates more
competency (Tapley et al., 2014). However, in this study, it has shown that experience of
coaching enables coaches to understand what players experience in respect to distance covered.
The strength and conditioning coaches, who were shown to have better academic
qualifications, were also found to have the better understanding of the distances covered.
Strength and conditioning coaches might lack accreditations, (NSCA/UKSCA); however, they
make up for it in years of experience, with an average of 7.38 years (+ 4.6 years). Therefore, a
combination of academic qualifications and years of experience may be a precursor to success

as a coach particularly due to having a better understanding of player demands.

As not all of the schools had access to GPS technology, one would have presumed their
perceptions of the demands would be minimally aligned with research. The marginal
differences that have been noted between research and the coach’s perceptions may be
impacted due to the variances that can occur with different GPS technology (Quarrie &
Hopkins, 2007). Coaches may also make use of different team tactics, which would, in turn,
affect the distances covered by the individual players (Quarrie & Hopkins, 2007). Furthermore,
most research has been performed on a Northern Hemisphere cohort, where different playing

styles and weather conditions occur compared to the Southern Hemisphere.

Coaches perceived that the fourth quarter within the 70-minute match to have the most injuries
occurring, due to the players being fatigued as well as being involved in multiple collisions. As
a result, match preparation of the players, through strength and conditioning, needs to be based
on game demands, which in turn will ensure the players are resistant to fatigue during a match.
This was found to be aligned with research, which stated that the greatest number of injuries
occur during the second half of the match compared to the first half, most likely due to the
fatiguing nature of the game (Bathgate et al., 2002; Brooks et al., 2005a). Coaches also

perceived the physical aspect to be the most demanding on the players, which is linked with
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research around player fitness and player physical qualities that are used for team selection
(Chiwaridzo et al., 2019b). Collisions and sprints, two examples of the physical demands
placed on the players, and their preparation for these demands, would affect their ability to deal

with the demands.

The physical aspects that players experience is different for various positions (Nicholas, 1997,
Quarrie at al., 1996). The loose forwards, for example, require strength, speed, endurance and
the ability to be mobile around the field (Quarrie et al., 1996; Nicholas, 1997), while outside
backs require more speed (Quarrie et al., 1996; Nicholas, 1997). The specific roles of each
position, therefore, need to be based on the specific demands of the game; a perception that the

coaches agreed with.

Furthermore, it was perceived by the participants that the demands placed on adults and
schoolboy players are different, which has also been shown in previous research (Cunniffe et
al., 2009; Read et al., 2017; Hartwig et al., 2009; Deutsch et al., 1998; Macleod, 2016;
Coughlan et al., 2011; Roberts et al., 2008). This has been shown through GPS technology that
records the different movement patterns of players (Cahill et al., 2013; Coughlan et al., 2011;
Cunniffe et al., 2009; Austin et al., 2011; Deutsch et al., 2007). A higher percentage of private
schools in this study used GPS technology to monitor their player demands, most likely due to
the funding and resources these institutions have available to them. Another possible reason
for more private schools using GPS technology is as a coaching tool to assist with minimizing
the gap in performance currently seen between government and private schools. However, this
has not yet been seen to be the case in the top 20 schools. Within the current study, there were
more schools making use of GPS technology compared to previous research within a similar

cohort (Robinson et al., 2019).

Coaches and strength and conditioning specialists perceived that adult players covered greater
distances than schoolboy players. Coaches believed that adult players covered between 5000m
to 7000m in a game, which is like research that stated that senior rugby players covered 6950m
on average per game. (Cunniffe et al., 2009; Read et al., 2017; Hartwig et al., 2009; Deutsch et
al., 1998; Macleod, 2016; Coughlan et al., 2011; Roberts et al., 2008). Schoolboy rugby players
were perceived to cover between 4000 m and 6000 m in a game, which was also like previous
research showing that schoolboys cover, on average, 4940 m per game. (Cunniffe et al., 2009;

Read et al., 2017; Hartwig et al., 2009; Deutsch et al., 1998; Macleod, 2016; Coughlan et al.,
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2011; Roberts et al., 2008). Strength and conditioning coaches had a more accurate perception
of the distances covered for both adults and school boy players, £ 7000 m and + 5000 m
respectively, which is likely due to the fact that they are more familiar with game demands,
particularly for the design of scientifically based training programmes. Another possible reason
for this accuracy is that preparation of the players is seen to be the strength and conditioning
coaches’ job. However, some schools, especially in a South African context, do not have the
funding to employ such a person, and the regular coach might therefore be responsible for this
task. Thus, they need to be able to apply the knowledge of the demands into preparation of the
athletes.

Backline players have been identified as the positional group who cover the most distance at
both school boy U18 and adult rugby (Read et al., 2017; Macleod, 2016; Coughlan et al. 2011;
Hartwig et al., 2009; Cunniffe et al., 2009; Deutsch et al., 1998; Roberts et al. 2008), whereas
the coaches perceived forwards at schoolboy level to cover the most distance. This perception
can potentially be linked to coaches perceiving South Africa to be a forward dominant country.
Another possible reason could be that coaches have not been educated on the distance demands
per positional group, as well as not having coaching qualifications that could assist them with

this knowledge.

Scrumhalves were perceived, by the coaches, as the position that covers the most distance,
which is the contrast to which positional group they perceived to have covered the most
distance, being the forwards. There is no evidence for schoolboy rugby to support this
perception; however, at an elite level, the scrumhalf position was found to cover the most
distance in the Northern Hemisphere professional league (Cahill et al., 2013). The scrumhalf
position within this study was identified as the position with the highest work to rest ratio,
which contrasts with previous research that stated that loose forwards, flanks and number eight
had the highest work to rest ratio (Deutsch et al., 2007). Possible reasons for this could be the
team tactics that have been employed by the coach, which would affect what they required the
players to do. This, therefore, would cause a change or a variation from the norm in work to

rest ratio data. Game plan or style that has been used by the coach could also play a role.

Research identified that forwards and backline players have different top speeds as well as
distances during sprinting (Coughlan et al., 2011; Cunnifee et al., 2009). It has been identified
that forwards have a top speed of 6.8 m.s™!, whilst backs reach a top speed of 7.7m.s™! (Macleod,
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2016; Coughlan et al., 2011). Coaches’ perceptions were aligned with this, as they perceived
backline players had a higher top speed than forwards. Perceptions surrounding adults and
schoolboy players found that adults were perceived to have a higher top speed compared to
schoolboy players. A possible reason for this is that adults are more developed as a result of
being exposed to better conditioning practices for a longer period of time compared to school

boys as well as having matured physiologically (Lloyd et al., 2012a; Lloyd et al.,2012b).

While coaches may not be sufficiently qualified, they have shown that their experience in
coaching has allowed them to have a good perception of the demands. These perceptions have
allowed them to prepare their players according to the fact that individuals are different and
require different needs to manage their specific demands. Coaches identified that their players
are not conditioned the same, and that they provided their players with specific, individual
conditioning programmes. Both private and government schools were seen to apply player-
specific programmes to their players, whilst private schools have significantly less experience
than government schools. This difference in specific programmes can potentially be explained
by the fact that private schools would have more financial assistance available to them to

provide this specificity to their players.

Current findings have shown that coach education potentially needs to be altered to ensure that
coaches receive the relevant education regarding demands of the game, as well as how to
properly prepare their athletes for the game of rugby. Coach education, once changed, needs to
be made a priority to allow for all coaches in South Africa to have access to it. Experience was
shown to carry the coaches through their coaching, whereas if they had a combination of both
good coach education and means of applying this education to coaching situations it would

benefit the athletes.
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CHAPTER VI

Summary, Conclusion, Practical Recommendations and Future
Research:

Summary

The coaches have a good idea of what the demands are that the players are faced, even though
they have not actually been educated on this matter (suggesting no formal education the author
identified within different coaching qualifications available). This shows that experience in
coaching rugby plays a big part in understanding the game which can affect a team’s
performance. Therefore, this experience has been seen to have the potential to carry the coach’s
knowledge of both the coaching of the game and understanding the game. The coaches need to
be educated more on how to apply their coaching experience and perceptions, of the demands,
into practice. This may allow for the better preparation of the players. This would in turn ensure

that players are able to last the full 70-minutes and remain injury free.

Conclusion

The aim of this study was to investigate what the perceptions of coaches, both coaches and

strength and conditioning coaches, of schoolboy rugby players match demands were.

Hypothesis 1: Ho: Upce = gce; Rejected

The null hypothesis is rejected due to government school coaches having significantly (p<0.05)

more experience than private school coaches.
Hypothesis 2: Ho: [dce = Usce; Accepted

The null hypothesis is accepted due to no difference being found between coaches and strength

and conditioning coaches experience.
Hypothesis 3: Ho = Ucqi = Uscqi; Rejected

The null hypothesis is rejected due to a significant (p<0.01) difference between coaches and

strength and conditioning coaches coaching qualifications.
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Hypothesis 4: Ho = dcqz = Uscqe; Rejected

The null hypothesis has been rejected due there being a significant (p<0.01) difference between

coaches and strength and coaches’ academic qualifications.

Despite differences in education and experience, coaches are aware of, and have a relatively
good understanding of, the demands of schoolboy rugby matches. They also seem to
understand the importance of preparing their players for the specific needs and demands.
However, they can be more equipped as coaches, by gaining more relevant qualifications to be
able to ensure the preparation of the players is in line with research. One possible way of doing
this is by having a better coach qualification system, which incorporates the demands and

fundamentals surrounding the demands into the course syllabus.

Practical Implications & Future Research

While a coach’s experience plays an important role in the understanding of the demands, they
might require a variety of coaching tools to assist them in preparing their athletes. One such
tool, could more rugby relevant qualifications. These qualifications would be supported by
scientific evidence. This has the potential to educate and train both coaches and strength and
conditioning coaches regarding the demands and proper preparation of the players. This
preparation would be both for training purposes, as well as matches. The findings from this
study could thus have the potential to diversify and change current coaching and training

methods for the better.

e Improving the coaching qualifications that the coaches receive from the point of that
they do not have the relevant match demand detail. Therefore, if the coach or coaches
have completed a comprehensive coaching qualification which has the relevant
scientific evidence related to match demands it would allow them to have a better
understanding of the match demands. This better understanding therefore would allow
for the better preparation for the players for the matches and ensure that there is more

injury prevention occurring.
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e There needs to be more emphasis placed on providing the younger coaches an
opportunity of gaining qualifications. As it has been shown that experience is a key
factor in coaching, therefore younger coaches need to be assisted as much as possible

to gain more knowledge around the game to make up for the lack of experience.

e The BokSmart program needs to have a larger focus on coaches as only one of the 41
coaches stated that they had this qualification. As this program looks at injury
prevention. It is vital that this program is made more available to all levels of coaches

and strength and conditioning coaches.

There needs to be more emphasis placed on the up skilling of the caches through coaching
workshops as well as coaching education days and or events. These events need to be made
available for both government and private school coaches as costs of educational courses has
the potential to make coaches avoid attending the courses. There needs to be more emphasis
focused on coaches actually have the qualifications and not being allowed to coach without

one, especially BokSmart.

Coaching course could be offered as extra mural activities at schools and or universities. There
are school kids who are referring games and have gained that qualification while at school. I

think this is probably the best way to get more people coaching qualified.

Normative data was perceived to be a coaching tool, that coaches would be very useful. The
normative data can consist of aspects such as number of tackles a flank makes per game or how
far a player runs per game. This data could allow them to alter training according to realistic

match data.

Normative data could be added into a new, restructured coaching course, which would allow
coaches to be more aware of player match demands of both adults and schoolboy rugby players.
Therefore, the course could add to the coach’s combination of academic qualifications and

sound experience, creating an even better coach and potentially more team success.

For there to be normative data, further research into those areas needs to take place. The

research areas that would need to be focused on to create the normative data are as follows:

69



e Player statistics: According to the author’s knowledge, no South African published data

on player statistics for school rugby players exists.

e Workload: There is workload data published on schoolboys in South Africa, which was
found to be higher than other countries’ workloads. There has been conflicting evidence
to show that the methods of collecting the workload has faults, such as using sRPE,
which does not include the effect that impacts and collisions has on workload. The use
of various measures of subjective ratings, physiological responses and performance
measures should be incorporated in the measurement of workload at a schoolboy rugby

level in South Africa.

e GPS technology: Published GPS from schoolboy rugby players in South Africa,
according to the author’s knowledge, is very limited, if any exists. Therefore, to
determine an actual understanding of what the players are faced with regards to
physiological and physical demands during a match, more data must be collected in this

area.

This future research will all allow for a better understanding of the demands of schoolboy ruby
players within a South African context, which will assist with better athlete preparation and

limiting injuries in the long run.
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