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Developmental activities of professional male British rugby-league players versus 
controls
Matthew Andrew a, Ryan W. O’Brienb, Paul R. Fordc and Joe Causer a
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ABSTRACT
Purpose: Many rugby league clubs rely on developing youth athletes into experts in adulthood. One 
factor that contributes to the attainment of expertise is the activities that athletes engage in across their 
development. Therefore, the developmental activities of professional male British rugby league players 
were compared to lesser-skilled players.
Methods: Players who had progressed from youth academies to professional status, those who were 
released from youth academies, and those who had only played recreationally completed the 
Participation History Questionnaire.
Results: During childhood, professional players accumulated significantly greater amounts of play 
compared to ex-academy and recreational players, as well as greater coach-led practice compared to ex- 
academy . During early adolescence, this pattern continued, whereas in late adolescence the professional 
and ex-academy players accumulated significantly greater amounts of coach-led practice compared to 
their recreational counterparts. Professional players accumulated more hours in rugby league up to 
18 years of age compared to ex-academy players, with both groups accumulating more hours than 
recreational . The number of other sports engaged in was relatively low across development and did not 
discriminate between performance levels.
Conclusion: Findings from this study may inform future practice of talent development systems within 
rugby league in Britain.
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Introduction

The development of youth athletes into experts in adulthood is 
the aim of many sporting clubs, national-governing bodies, 
coaches, and support staff. There are many factors that can 
contribute to expertise in adulthood (for a review, see Rees 
et al. 2016). One factor that contributes to the attainment of 
expertise is the amount and type of activities that athletes 
engage in across their development. Over the years, there has 
been considerable research in team sport athletes, particularly 
in soccer (e.g., Helsen et al. 1998; Ford et al. 2012; Hornig et al. 
2016; Güllich et al. 2020a), yet little research currently exists 
examining the developmental activities of professional rugby 
league players. In the present study, we address this issue by 
examining the developmental activities of professional male 
British rugby league players.

Over the last three decades the deliberate practice theory 
(Ericsson et al. 1993; Ericsson 2013) has been instrumental in 
shaping understanding of expert athletes. Deliberate practice is 
characterised as effortful, coach-led, individualised activities 
that are aimed at improving a key aspect of performance that 
is near or beyond the current ability of the individual, also 
consisting of repetition and individualised feedback. 
Moreover, Ericsson et al. (1993) suggested that deliberate prac
tice was not inherently enjoyable, although recent empirical 
work contradicts this hypothesis, at least for coach-led practice 
in sport which may not share all the characteristics of deliberate 

practice (e.g., Güllich et al. 2020a). The deliberate practice 
theory proposes that the level of acquired performance level 
is monotonically correlated with the accumulated time in delib
erate practice, where those that engage earlier and practice at 
higher amounts will have better performance levels through
out development than those that engage later (Ericsson et al. 
1993). These ideas have led to greater specialisation in a single 
sport occurring in early childhood (i.e., 6–12 years of age) in 
attempts to maximise the time spent in ‘deliberate practice’ 
(Jayanthi et al. 2013).

Deliberate play is characterised as informal games-based 
activities led by the children themselves (e.g., pick-up games); 
with the overall intention being inherently fun and enjoyable 
(Côté and Hay 2002; Côté et al. 2007, 2012; Côté and Erickson 
2015). Researchers have proposed an alternative to ‘early spe
cialisation’ is that athletes sample multiple sports through 
extensive peer-led play in childhood, with little coach-led prac
tice and specialisation in a sport occurring later. This more 
diverse engagement in sports has been suggested to reduce 
the costs and hazards associated with early specialisation, such 
as overuse injuries and dropout (Côté et al. 2007, 2009, 2012; 
DiFiori et al. 2014; Rees et al. 2016). However, the early specia
lisation and diversification pathways are two dichotomous pat
terns and do not fully explain the complexities of the 
developmental activities of expert athletes (Ford and Williams 
2017; Güllich et al. 2020b). Childhood participation patterns can 
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be defined by several continuous variables that may vary inde
pendently from one another including start age, amount of 
sport-specific and other-sport coach-led practice and peer-led 
play (Ford and Williams 2017).

Retrospective recall methods based on the work of Ericsson 
et al. (1993) have been used to assess the developmental 
activities of athletes in which start ages and amounts of these 
types of activities are recorded via interviews and questionaries. 
Researchers have used this method to investigate whether the 
activities of higher and lower performing athletes differ (for 
reviews, see Güllich and Emrich 2014; Hendry and Hodges 
2019). Research groups have used different retrospective recall 
tools to measure activities in various samples of athletes that 
differ by sport, country, gender, and skill level, with many 
studies assessing athletes who are not professional or world- 
class. The variability in tools used, samples assessed, and the 
lack of meta-analysis or systematic review, make drawing firm 
conclusions from this body of work difficult. Güllich and Emrich 
(2014) concluded in their review that world-class athletes 
(Carlson, 1990; Johnson et al. 2006; Ronbeck et al. 2009) were 
differentiated from lower-skilled national-class athletes by 
greater participation in other sports during their youth, but 
not by engagement in their primary sport. Güllich et al. 
(2020a) reported in their review that in more recent studies 
the difference between world-class and national during their 
youth was in other sport coach-led practice (Güllich and Emrich 
2014; Hornig et al. 2016; Güllich 2017, 2018, 2019). In contrast, 
they (Güllich and Emrich 2014; Güllich et al. 2020a concluded 
that greater youth participation in the primary sport is corre
lated to national level attainment and junior success. Ford and 
Williams (2017) highlighted that world-class athletes in many 
studies (Carlson, 1990; Johnson et al. 2006; Ronbeck et al. 2009; 
Hornig et al. 2016; Güllich 2019) were engaging in significant 
amounts of their primary sport (e.g., tennis; Carlson, 1990) from 
childhood onwards. They stated it is not possible to retrospec
tively attribute causality for expert performance and its under
lying mechanisms to any of these specific activity types.

Retrospective recall tools measure start ages in various 
activities. World-class athletes (Moesch et al. 2011; Güllich 
and Emrich 2014; Güllich 2017, 2018, 2019; Casado et al. in 
press) recorded slightly later start ages in their main sport 
compared to national athletes, whereas lower-level compar
isons (i.e., national vs. regional class; regional class vs. 
below) have indicated that national athletes recorded earlier 
start ages (Drake and Breslin 2018), sometimes later 
(Memmert et al. 2010; Hendry and Hodges 2019; Casado 
et al. in press), or did not differ (Memmert et al. 2010; 
Roca et al. 2012; Coutinho et al. 2014; Hornig et al. 2016; 
Hendry and Hodges 2018) when compared to regional and 
lower-skilled athletes. There is a lack of research assessing 
start ages and youth engagement in sports activities in 
rugby league players, although other factors have been 
shown to differentiate career attainment level, such as 
players relative age compared to their peers in the 
selection year (Till et al. 2010) or anthropometrics and phy
sical qualities (Till et al. 2016, 2017). However, two studies 
(Rothwell et al. 2017; Cupples et al. 2018) have assessed 
some aspects of youth engagement in sports activities in 
rugby league players.

Cupples et al. (2018) assessed the developmental trajec
tories of 224 male professional rugby league players in 
Australia. Players started in rugby league in childhood (7– 
8 years of age), specialised in the sport in adolescence (15– 
16 years of age), and made their professional debut in early 
adulthood (19–20 years of age). Two groups were categorised 
who either first entered higher representative teams between 
16 and 18 years of age or slightly later at 19 years of age. Players 
engaged in 20–25 rugby matches per season in childhood (5– 
9 years of age) rising to 40–50 matches in early adulthood (17– 
29 years of age), with the earlier staters in youth representative 
teams accumulating slightly more matches in adolescence 
when compared to the later starters. On average, players 
engagement in rugby-specific practice rose from 2–3 hrs/wk 
at 5–9 years of age to 10–15 hrs/wk in late adolescence (17– 
20 years of age). In contrast, on average, hrs/wk in rugby- 
specific play activities decreased from 3–5 hrs/wk in childhood 
(5–12 years of age) to 2–4 hrs/wk in late adolescence (17– 
20 years of age). Earlier staters in higher representative teams 
accumulated slightly more hrs/wk in rugby-specific practice 
and play across their youth when compared to those who 
started later. Players engaged in a mean of two other sports 
across their youth and this reduced in late adolescence. In 
contrast, greater diversity in other sports in childhood com
pared to Cupples et al. (2018) along with similar youth engage
ment in rugby-specific play and practice was reported by 
Rothwell et al. (2017) in their interviews assessing practice 
experiences of professional rugby league players in Britain 
who had achieved either international or national standard. 
Further understanding of developmental activities of profes
sional British rugby league players would not only supplement 
the current literature in expertise in rugby league (Till et al. 
2010, 2017; Rothwell et al. 2017; Cupples et al. 2018), but would 
also provide more information for future talent identification 
and development systems within rugby league, particularly in 
the United Kingdom, where financial and geographical implica
tions restrict teams from simply recruiting adult experts, so they 
must instead rely on ‘home-grown’ players within their squad.

The aim of the present study was to examine differences in 
the developmental activities of male, adult British rugby league 
players who were either professional, recreational, or who had 
played in the youth academies of professional clubs but did not 
become a professional player. Based on the contrasting litera
ture surrounding sporting milestones (e.g., start age in the 
sport), as well as the type and amount of sport-specific and 
other sport activities (for reviews, see Güllich et al. 2020a, 
2020b), we have forgone formulating respective a priori direc
ted hypotheses.

Materials and methods

Participants

Eighty participants were initially approached, and of those 73- 
male rugby-league players with a mean chronological age of 
25.80 (sd = 4.85) years volunteered to participate and was each 
assigned to a group based on current skill level. Participants 
were recruited and selected through convenience sampling 
from the research team’s network of contacts based on 
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previous links with the rugby-league clubs. At the time of data 
collection, no member of the research team held a coaching 
role at any of the clubs, nor had they worked directly with any 
of the participants throughout their development. Data was 
collected between the 2017–2019 seasons. The first group 
(Professional) comprised of 31 rugby-league players with 
a mean age of 25.97 (sd = 4.45) years from professional rugby- 
league clubs (n= 2) located in the North of England, currently 
competing in the Super League (highest tier). During their 
childhood they played rugby for various training academies 
of professional clubs (n= 5) and signed a professional contact 
at their respective club between 16 and 18 years of age (typi
cally when a player signs their first professional contract). From 
the 31 players in the Professional group, 6 have represented 
their country at international level. The second group (ex- 
Academy) comprised of 18 males with a mean age of 23.60 
(sd = 1.88) years who had played rugby for various training 
academies of professional clubs (n= 4), but by 18 years of age, 
had not been offered a contract by their respective clubs. These 
players were considered not to possess the ability required to 
progress to professional status in adulthood. Once they were 
released from the club, these participants played rugby-league 
at semi-professional (Championship and League 1; Tier 2 and 3/ 
5) or amateur (National Conference League; Tier 4/5) standard 
(n= 14) or ceased participation altogether (n= 4). The third 
group (Recreational) comprised of 24 males with a mean age 
of 27.42 (sd = 6.33) years who had never played at youth 
academy level, yet currently play rugby-league for amateur/ 
local community (n= 10) clubs (i.e., regional leagues; Tier 5 of 5) 
located in the North of England. All participants provided writ
ten informed consent. The study was designed in accordance 
with the Declaration of Helsinki and approved by Liverpool 
John Moores University ethics committee.

Questionnaire

The Participation History Questionnaire (PHQ) was used to elicit 
information relating to activities that players had engaged in 
during their development. The PHQ has been used in previous 
studies examining developmental pathways of soccer players 
(Ford and Williams 2012; Ford et al. 2012,, 2020) and is based on 
Côté et al.’s (2005) recommendations. The reliability and validity of 
retrospective primary/main sport hours-per-week in the PHQ were 
shown in Ford et al. (2010), with a large interclass correlation 
coefficient (ICC) of 0.87 for a three-month test re-test and 0.76 
for parent/player validity. Questionnaires that have used similar 
and/or identical questions as the PHQ have shown a large ICC of 
0.86 for a three-month test re-test and 0.71 for parent/player 
validity of the yearly total practice hours (Haugaasen et al. 2014), 
as well as a high test re-test recall correlations for hours of practice 
(r = 0.91–0.95; Ward et al. 2007). This type of retrospective ques
tionnaire method is regarded as one of the best available meth
odologies for collecting developmental activity data from 
professional athletes (Hopwood 2015). The questionnaire con
tained three sections. The first section was designed to elicit 
information on rugby league-specific milestones. These mile
stones included the age at which the participants first took part 
in rugby league (i.e., start age), and their start ages in supervised 
rugby league practice, rugby league competition, and 

participation in the training academy of a professional club. 
The second section of the questionnaire was designed to elicit 
information on their engagement in rugby league activities. 
Altogether, four rugby league activities were listed: competition 
(i.e., organised competition usually between two teams super
vised by adults/coaches); coach-led practice (i.e., organised 
group practice supervised by coaches, e.g., team practice); indivi
dual practice (i.e., practice alone supervised by themselves e.g., 
practicing kicking alone); play (i.e., games with rules supervised by 
yourself/peers, e.g.,, touch rugby league with friends/teammates). 
These activities were chosen based on previous research in which 
retrospective questionnaires were used (e.g., Ford et al. 2009) and 
to match the recommendations proposed by Côté et al. (2005). 
Participants were required to report the hours per week and 
months per year for each of the rugby league activities, as well 
as weeks when they were injured per year. Information was 
recorded each year from the current season back to the age 
group at which participants began playing rugby league. Prior to 
the start of each year, to aid recall the participants were required 
to report the team and coach they played for. The third section of 
the PHQ was designed to elicit information on engagement in 
other sport activities. It contained a list of sports (plus space to add 
sports) from which participants were required to indicate those in 
which they had participated in regularly for at least a total mini
mum period of 3 months. Previous studies using the PHQ have 
reported the amount and type of activities engaged in other 
sports (e.g., Ford et al. 2020), but due to having limited time 
with the participants (max = 60 min) we prioritised collecting 
primary sport data and thus, participants were only required to 
report the number of other sports. Participants were not required 
to include other sport activities engaged in during physical educa
tion classes at school, though those engaged in after school were 
included.

Procedure

One of the researchers who was familiar with the procedure 
visited the participants from each group to collect the data. To 
complete the questionnaire, participants from each group sat 
together in a quiet room. Verbal instructions were provided to 
participants regarding the purpose of the questionnaire. 
Participants were instructed how to complete the first section 
of the questionnaire before commencing the next section as 
a group when they were instructed how to do so. This proce
dure occurred for all three sections. Participants completed the 
questionnaire within 60 min limit.

Data analysis

For the milestone data, we calculated the mean years of age 
achieved for each group. For other sports engaged in, we calcu
lated the mean total number of other sports for each group during 
childhood (6–12 years of age) and adolescence (13–18 years of 
age). For the rugby league-specific activity data, we calculated the 
hours accumulated in competition, coach-led practice, individual 
practice, and play during childhood (6–12 years of age), early (13– 
15 years of age) and late (16–18 years of age) adolescence for each 
group. An independent sample t-test was used to examine when 
professional and ex-academy players entered the training 
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academy of a professional club. One-way between group analysis 
of variance (ANOVA) was used to separately examine milestone 
data, other sports engaged in, and to separately examine rugby 
league-specific activity data for childhood, early, and late adoles
cence. The one-way ANOVA is considered a robust test against the 
normality assumption (Field 2017). Any violations of sphericity 
were corrected using Welch procedures. The effect sizes were 
calculated using partial eta squared (η2

p) and Cohens d. Post-hoc 
tests were analysed using Tukey HSD and Games-Howell. The 
Alpha level required for significance for all tests was set at p < .05.

Results

Milestones

Table 1 contains the average age at which participants in each 
group reached rugby league-specific milestones. The one-way 
ANOVA revealed no significant differences for start age in rugby 
league [F(2, 70) = 0.42, p = 0.66, η2

p = 0.01], practice [F(2, 70) = 
0.24, p = 0.79, η2

p = 0.01] and competition [F(2, 70) = 0.25, p = 

0.79, η2
p = 0.01]. An independent t-test revealed no significant 

difference between the professional and ex-academy players 
entering youth academies of professional clubs [t(47) = −0.79, 
p = 0.43, d = 0.23]. The 73 participants from all groups started 
playing rugby league at a mean age of 7.38 (sd = 2.40) years. 
They began supervised training with a coach at the mean age 
of 7.49 (sd = 2.37) years and participated in competition at 
a mean age of 7.79 (sd = 2.25) years. The 49 participants in 
the professional and ex-academy groups first entered an elite 
training academy at the mean age of 14.21 (sd = 1.36) years.

Rugby league activities

Table 1 contains the hours accumulated in sport-specific 
activity between start age and 18 years for each group. 
One-way ANOVA revealed a significant difference between 
groups for total hours accumulated [F(2, 40.56) = 27.94, 
p < 0.01, η2

p = 0.26]. From start age to 18 years, the 
professional players accumulated significantly more hours 
in rugby league activities when compared to the ex- 
academy and recreational players (p < 0.01). The ex- 
academy players accumulated similar hours compared to 
the recreational (p > 0.05).

Figure 1a contains the hours accumulated in sport-specific 
activities during childhood (6–12 years of age). The one-way 
ANOVA revealed no group differences for competition [F(2, 
70) = 0.91, p = 0.40, η2

p = 0.03] or individual practice [F(2, 
26) = 3.08, p = 0.06, η2

p = 0.17], but the hours accumulated in 
coach-led practice during childhood significantly differed 
across groups [F(2, 44.98) = 4.65, p = 0.02, η2

p = 0.08]. A Games- 

Howell post-hoc test showed that the professional players 

accumulated significantly greater hours of coach-led practice 
compared to the ex-academy players (p = 0.03). There were no 
differences between the professional and recreational (p = 0.27) 
players, or between ex-academy and recreational (p = 0.10) 
players. The ANOVA further revealed the hours accumulated 
in play during childhood significantly differed across groups [F 
(2, 23.05) = 6.29, p = 0.01, η2

p = 0.19]. A Games-Howell post-hoc 
test showed that the professional players accumulated signifi
cantly greater hours of rugby-specific play compared to the 
recreational (p = 0.01) and ex-academy players (p = 0.01). There 
were no differences between the ex-academy and recreational 
players (p = 0.93).

Figure 1b contains the hours accumulated in sport-specific 
activities during early adolescence (13–15 years of age). The one- 
way ANOVA revealed the hours accumulated in competition dur
ing childhood significantly differed across groups [F(2, 71) = 4.58, 
p = 0.01, η2

p = 0.10]. A Tukey post-hoc test showed that the ex- 
academy players accumulated significantly greater hours of com
petition compared to the recreational players (p = 0.02). There 
were no differences between the ex-academy and professional 
players (p = 0.67) or between professional and recreational players 
(p = 0.06). Although the ANOVA revealed no group differences for 
individual practice [F(2, 33) = 1.99, p = 0.17, η2

p = 0.10], the hours 
accumulated in coach-led practice during childhood significantly 
differed across groups [F(2, 39.78) = 19.45, p < 0.01, η2

p = 0.22]. 
A Games-Howell post-hoc test showed that the professional and 
ex-academy players accumulated significantly greater hours of 
practice compared to the recreational players (p < 0.01). There 
were no differences between the professional and ex-academy 
players (p = 0.30). The ANOVA further revealed the hours accumu
lated in play during early adolescence significantly differed across 
groups [F(2, 28.75) = 4.69, p = 0.02, η2

p = 0.14]. A Games-Howell 
post-hoc test showed that the professional players accumulated 
significantly greater hours of play compared to the and ex- 
academy (p = 0.03) and recreational (p = 0.01) players. There 
were no differences between the ex-academy and recreational 
players (p = 0.87).

Figure 1c contains the hours accumulated in sport- 
specific activities during late adolescence (16–18 years of 
age). The one-way ANOVA revealed no group differences 
for competition [F(2, 70) = 1.03, p = 0.36, η2

p = 0.03], 
individual practice [F(2, 50) = 0.44, p = 0.64, η2

p = 0.02], 

or play [F(2, 16.85) = 2.22, p = 0.14, η2
p = 0.14], but hours 

accumulated in coach-led practice during late adolescence 
significantly differed across groups [F(2, 37.83) = 88.43, p < 
0.01, η2

p = 0.39]. A Games-Howell post-hoc test showed that 
the professional and ex-academy players accumulated sig
nificantly greater hours of practice compared to the recrea
tional players (p < 0.01). The professional players also 

Table 1. Mean (sd) milestones in years of age achieved by each group (* = p < 0.05).

Start age in 
Rugby

Start age in supervised 
practice

Start age in 
competition

Start age in professional 
academies

Total hours accumulated by 
18 years

Recreational 7.50 (2.84) 7.54 (2.83) 7.92 (2.81) 1614.15 (628.18)
Ex-Academy 7.74 (2.37) 7.78 (2.29) 8.00 (2.11) 14.00 (1.37) 2852.52 (868.75)
Professional 7.10 (2.06) 7.29 (2.07) 7.58 (1.86) 14.32 (1.38) 4689.69 (2652.90) *
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accumulated significantly greater hours of practice com
pared to the ex-academy players (p < 0.01).

Engagement in other sports

Table 2 contains the total number of other sports engaged 
in during childhood and adolescence for players in each 

group. The one-way ANOVA revealed no significant effects 
for the number of sports engaged in during childhood [F(2, 
47) = 0.41, p = 0.67, η2

p = 0.03] or adolescence [F(2, 
25.24) = 1.12, p = 0.34, η2

p = 0.03]. From all 73 participants, 
50 engaged in a mean of 2.46 (sd = 1.90) other sports 
sometime during childhood. Of the 50 players who 
engaged in other sports during childhood, 7 of them did 

Figure 1. Hours accumulated (error bars represent standard error of the mean) during (a) childhood (6–12 years of age), (b) early adolescence (13–15 years of age), and 
(c) late adolescence (16–18 years of age) in competition, coach-led practice, individual practice and play for the Recreational (white bars), Ex-Academy (light-grey bars) 
and Professional (dark-grey bars) players (* = p < 0.05).
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not engage in other sports during adolescence. Moreover, 
12 players began engaging in other sports for the first- 
time during adolescence. During adolescence, 55 of the 
players engaged in a mean of 2.63 (sd = 1.99) other sports.

Discussion

In present study, we examined the developmental activities of 
male, adult British rugby league players who were either pro
fessional, recreational, or who had played in the youth acade
mies of professional clubs but did not become a professional 
player as they were considered to not possess the necessary 
skills. Our findings for professional players were remarkably 
alike to that reported by Cupples et al. (2018). Professional 
players recorded similar milestones compared to ex-academy 
and recreational players. All players started rugby league dur
ing early childhood at 7 years of age, similar to Rugby players in 
Australia (Cupples et al. 2018), later than reported for British 
soccer players (5 years of age, Roca et al. 2012; Ford and 
Williams 2012) and earlier to those observed in international 
hockey players (Drake and Breslin 2018). Both professional and 
ex-academy players first entered training academies of profes
sional clubs at 14 years of age. This was expected, as currently 
talented youth rugby league players in Britain cannot be 
selected to enter elite (i.e., category one) club training acade
mies until they are 14 years of age (Rugby Football League 
2019), which is similar to Australia (15 years of age; Cupples 
et al. 2018). It should be noted that minimum age for entering 
elite training academies has varied over the years, and there
fore, some players may have entered the elite training academy 
at an earlier age. In the current study, eight Professional and six 
Ex-Academy entered before 14 years of age.

Despite the similar milestones, the childhood sport-specific 
activities of professional players differed to the other groups. 
Professional players engaged in three times (≈ 1,200 h) as many 
hours in rugby-specific play between 6 and 12 years of age 
when compared to the ex-academy and recreational players 
(see Figure 1a). This higher amount of hours in peer-led play 
engaged in by professional players (1,188 h across 7 years/ 
3.4 h/wk across 50 wk years) was similar to Australian rugby 
league players (3–5 h/wk) at a similar age (Cupples et al. 2018) 
and accumulated hours of international female soccer players 
(~900 h; Ford et al. 2020), but greater than national Canadian 
female soccer players (~415 h; Hendry et al. 2019b). Côté et al. 
(2007); (2012) suggested that engagement in high levels of 
peer-led play across development would facilitate future intrin
sic motivation. However, empirical evidence to support this 
suggestion is currently lacking, and instead there are dissenting 

findings (e.g., Thomas and Güllich 2019; Hendry et al. 2019a). 
Still, the data demonstrates the prevalence of sport-specific 
play alongside practice in the childhood of professional 
athletes.

In early adolescence professional and ex-academy players 
engaged ≈ 300 more hours in coach-led practice when com
pared to recreational players (see Figure 1b). In Rugby league in 
Australia, it has previously been shown that on average the 
engagement in rugby specific practice increased from 2 to 3 h/ 
wk in childhood 10–15 h/wk in late adolescence when players 
were entered into training academies (Cupples et al. 2018). 
Consistent with Australia, professional players in Britain 
increased their engagement in coach-led practice from 1.7 h/ 
wk in childhood to 9.8 h/wk in late adolescence, compared to 
1.3 h/wk increase in recreational players. In contrast, on average 
professional players engagement in peer-led play decreased 
from 3.4 h/wk to 1.3 h/wk in late adolescence (see Figure 1c). 
Furthermore, by 18 years of age, professional players had accu
mulated 4,690 h in all rugby league activities. Though lower 
when compared to international female soccer players (Ford 
et al. 2020), it is higher compared to other team sport athletes 
including Olympic champion male field hockey players (Güllich 
2014b), as well as world-class male and female soccer players 
(Hornig et al. 2016; Güllich 2019). The differences in accumu
lated hours in rugby league activities, specifically the hours in 
coach-led practice are likely due to changes in the structures of 
the pathway of rugby league in Great Britain. For example, 
currently players can only enter an elite training academy at 
14 years of age (Rugby Football League 2019), yet this legisla
tion has been reformed numerous times over the years, result
ing in players having permission to enter the same elite training 
academy environments at different ages. Furthermore, typically 
rugby league players can sign a professional contract between 
16 and 18 years of age (again legislation has changed over 
time). Professional players in current study signed their first 
professional contract at a mean age of 16.40 (sd = 0.89) years. 
These players are likely to have been exposed to more hours in 
coach-led practice during this time as part of a senior team 
environment. This is supported by professional players 
increased their engagement coach-led practice from 5.9 h/wk 
before signing (15–16 years of age) to 11.1 h/wk following 
signing (17–18 years of age). Data from engagement in other 
sports indicated that professional rugby league players had 
some diversification into other sports. The players in the pre
sent study engaged in an average of two other sports during 
childhood (2.46) and adolescence (2.58) which again is similar 
to rugby league players in Australia (2; Cupples et al. 2018), but 
slightly lower than in soccer (4; Ford et al. 2012; Ford and 
Williams 2012) and field hockey players (4; Drake and Breslin 
2018). Early studies that have been used as evidence to pro
mote sampling of multiple sports during childhood (i.e., diver
sification) have shown that team sport athletes in Canada 
engage in six other sports (Soberlak and Côté 2003), whereas 
in Australia they engage in eight other sports (Baker et al. 2003). 
Engagement in other sports has been shown to be beneficial 
for expert performance attainment (Güllich 2014a, 2017) with 
engagement in other sport coach-led practice correlating to 
attainment (Güllich et al. 2020a, 2020b). In the present study, 
the relatively low number of other sports engaged in may be 

Table 2. Mean (sd) number of other sports engaged in and the number of players 
who engaged in them during childhood (6–12 years of age) and adolescence (13– 
18 years of age) by each group (* = p < 0.05).

Childhood Adolescence

Number of 
other sports

Number of 
players

Number of 
other sports

Number of 
players

Recreational 1.91 (1.04) 9 2.44 (1.34) 8
Ex-Academy 2.54 (1.71) 13 2.33 (1.37) 13
Professional 2.92 (2.95) 14 3.12 (3.25) 14
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due to the differences between studies in methods employed 
to examine engagement in other sport activity (Cupples et al. 
2018; Güllich 2019; Ford et al. 2020).

Other studies, including those using the PHQ, have 
reported the amount and type of activities engaged in 
other sports (e.g., Hendry et al. 2019b; Ford et al. 2020), 
but in the present study we only collected data on the 
number of other sports engaged in across development, 
similar to Cupples et al. (2018). Previous studies examining 
the developmental activities have identified that engage
ment in the amount and type of other-sport activity can 
differentiate performance levels in their main sport (Güllich 
et al. 2020a, 2020b). Although the current study only 
reported a small number of other sports engaged in (~2 
other sports), future studies of this kind should report the 
hours engaged in these other sports and distinguish the 
amounts of engagement in coach-led practice and in peer- 
led play in those sports. Second, we examined the engage
ment in macro-activities of rugby league, and we did not 
study the microstructure (i.e., game-based, drill-based, fit
ness) of these activities or the effects on skill acquisition 
(Ford, Yates, & Williams 2010; Güllich 2019). Third, retro
spective recall data may also be limited by memory error 
and inference when participants are required to recall activ
ities from childhood. A causal link between activities 
engaged in and level of attainment should not be inferred 
from retrospective data of this nature. Longitudinal studies 
of how all the activities differentially affect skill acquisition 
during childhood is still required. Future research should 
seek to examine whether and how engagement in specific 
types of practice activities leads to obtaining the necessary 
skills required for expert performance in rugby league. In 
doing so, the findings could be used to inform future 
practice of talent development systems within rugby league 
clubs in Britain, increasing the possibility of developing 
future elite rugby league players.

To summarise, the developmental activities of professional 
male British rugby league players consisted of early engage
ment in rugby league activities, with relatively high amounts of 
rugby-specific play during childhood and early adolescence 
compared to players who were deemed not to possess the 
necessary skills to become professional. The hours accumulated 
in rugby-specific practice increased significantly across devel
opment into late adolescence, with greater amounts of this 
activity found for professional players compared to ex- 
Academy across development. Professional players engaged 
in relatively low number of other sports across their develop
ment and did not differ when compared to the ex-academy and 
recreational players.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This research did not receive any specific grant from funding agencies in 
the public, commercial, or not-for-profit sectors.

ORCID

Matthew Andrew http://orcid.org/0000-0003-2007-910X
Joe Causer http://orcid.org/0000-0002-8939-8769

Data availability

The data that support the findings of this study are available on request 
from the corresponding author (MA). The data are not publicly available 
due to restrictions (e.g., their containing information that could compro
mise the privacy of research participants).

References

Baker J, Côté J, Abernethy B. 2003. Learning from the experts: practice 
activities of expert decision makers in sport. Res Q Exerc Sport. 74 
(3):342–347. doi:10.1080/02701367.2003.10609101.

Carlson RC. 1990. On the socialization of Swedish top players in tennis: an 
empirical study. In: Gabler H, Mergner H, editors. Models of talent 
promotion in Tennis. Ahrensburg (Germany): Czwalina; p. 107–129.

Casado A, Hanley B, Santos-Concejero J, Ruis-Pérez LM. in press. World-class 
long-distance running performances are best predicted by volume of 
easy runs and deliberate practice of short interval and tempo runs. 
J Strength Cond Res. doi: 10.1519/JSC.0000000000003176.

Côté J, Hay J. 2002. Children’s involvement in sport: a developmental 
perspective. In: Silva JM, Stevens D, editors. Psychological foundations 
of sport. Boston (MA): Allyn and Bacon; p. 484–502.

Côté J, Baker J, Abernethy B. 2007. Play and practice in the development of 
sport expertise. In: Tenenbaum G, Eklund RC, editors. Handbook of Sport 
Psychology. New York (NY): Wiley; p. 184–202.

Côté J, Murphy-Mills J, Abernethy B. 2012. The development of skill in sport. 
In: Williams AM, Hodges NJ, editors. Skill acquisition in sport. London 
(UK): Routledge; p. 269–286.

Côté J, Erickson K. 2015. Diversification and deliberate play during the 
sampling years. In: Baker J, Farrow D, editors. Routledge handbook of 
sports expertise. London (UK): Routledge; p. 305–316.

Côté J, Ericsson KA, Law MP. 2005. Tracing the development of athletes 
using retrospective interview methods: a proposed interview and vali
dation procedure for reported information. J Appl Sport Psychol. 17 
(1):1–19. doi:10.1080/10413200590907531.

Côté J, Lidor R, Hackfort D. 2009. ISSP position stand: to sample or to 
specialize? Seven postulates about youth sport activities that lead to 
continued participation and elite performance. Int J Sport Exerc Psychol. 
9(1):7–17. doi:10.1080/1612197X.2009.9671889.

Coutinho P, Mesquita I, Fonseca AM, De Martin-Silva L. 2014. Patterns of 
sport participation in Portuguese volleyball players according to exper
tise level and gender. Int J Sports Sci Coach. 9(4):579–592. doi:10.1260/ 
1747-9541.9.4.579.

Cupples B, O’Connor D, Cobley S. 2018. Distinct trajectories of athlete 
development: a retrospective analysis of professional rugby league 
players. J Sports Sci. 36(22):2558–2566. doi:10.1080/ 
02640414.2018.1469227.

DiFiori JP, Benjamin HJ, Brenner JS, Gregory A, Jayanthi N, Landry GL, 
Luke A. 2014. Overuse injuries and burnout in youth sports: a position 
statement from the American medical society for sports medicine. Br 
J Sports Med. 48(4):287–288. doi:10.1136/bjsports-2013-093299.

Drake D, Breslin G. 2018. Developmental activities and the acquisition of 
perceptual-cognitive expertise in international field hockey players. 
Int J Sports Sci Coach. 13(5):636–642. doi:10.1177/1747954117711093.

Ericsson KA. 2013. Training history, deliberate practice and elite sports 
performance: an analysis in response to Tucker and Collins review – 
what makes champions? Br J Sports Med. 47(9):533–535. doi:10.1136/ 
bjsports-2012-091767.

Ericsson KA, Krampe RT, Tesch-Römer C. 1993. The role of deliberate prac
tice in the acquisition of expert performance. Psychol Rev. 100 
(3):363–406. doi:10.1037/0033-295X.100.3.363.

Field A. 2017. Discovering Statistics Using SPSS. London (UK): Sage 
publications.

SCIENCE AND MEDICINE IN FOOTBALL 387

https://doi.org/10.1080/02701367.2003.10609101
https://doi.org/10.1519/JSC.0000000000003176
https://doi.org/10.1080/10413200590907531
https://doi.org/10.1080/1612197X.2009.9671889
https://doi.org/10.1260/1747-9541.9.4.579
https://doi.org/10.1260/1747-9541.9.4.579
https://doi.org/10.1080/02640414.2018.1469227
https://doi.org/10.1080/02640414.2018.1469227
https://doi.org/10.1136/bjsports-2013-093299
https://doi.org/10.1177/1747954117711093
https://doi.org/10.1136/bjsports-2012-091767
https://doi.org/10.1136/bjsports-2012-091767
https://doi.org/10.1037/0033-295X.100.3.363


Ford PR, Williams AM. 2017. Sport activity in childhood: early specialisation 
and diversification. In: Baker J, Cobley S, Schorer J, Wattie N, editors. 
Handbook of talent identification and development. London: Routledge; 
p. 117–132.

Ford PR, Carling C, Garces M, Marques M, Miguel C, Williams AM, Stenling A, 
Moreno J, Le Gall F, Holmström S. 2012. The developmental activities of 
elite soccer players aged under-16 years from Brazil, England, France, 
Ghana, Mexico, Portugal and Sweden. J Sports Sci. 30(15):1653–1663. 
doi:10.1080/02640414.2012.701762.

Ford PR, Hodges NJ, Broadbent D, O’Connor D, Scott D, Datson N, 
Williams AM, Williams AM. 2020. The developmental and professional 
activities of female international soccer players from five 
high-performing nations. J Sports Sci. 38(11–12):1432–1440. 
doi:10.1080/02640414.2020.1789384.

Ford PR, Low J, McRobert AP, Williams AM. 2010. Developmental activities 
that contribute to high or low performance by elite cricket batters when 
recognizing type of delivery from bowlers’ advanced postural cues. 
J Sport Exerc Psychol. 32(5):638–654. doi:10.1123/jsep.32.5.638.

Ford PR, Ward P, Hodges NJ, Williams AM. 2009. The role of deliberate 
practice and play in career progression in sport: the early engagement 
hypothesis. High Ability Studies. 20(1):65–75. doi:10.1080/ 
13598130902860721.

Ford PR, Williams AM. 2012. The developmental activities engaged in by 
elite youth soccer players who progressed to professional status com
pared to those who did not. Psychol Sport Exerc. 13(3):349–352. 
doi:10.1016/j.psychsport.2011.09.004.

Ford PR, Yates I, Williams AM. 2010. An analysis of practice activities and 
instructional behaviours used by youth soccer coaches during practice: 
Exploring the link between science and application. J of Sports Sci. 28(3): 
483–495

Güllich A. 2014a. Selection, de-selection and progression in German foot
ball talent promotion. Eur J Sport Sci. 14(6):530–537. doi:10.1080/ 
17461391.2013.858371.

Güllich A. 2014b. Many roads lead to Rome–developmental paths to 
Olympic gold in men’s field hockey. Eur J Sport Sci. 14(8):763–771. 
doi:10.1080/17461391.2014.905983.

Güllich A. 2017. International medallists’ and non-medallists’ developmen
tal sport activities–a matched-pairs analysis. J Sports Sci. 35 
(23):2281–2288. doi:10.1080/02640414.2016.1265662.

Güllich A. 2018. Sport-specific and non-specific practice of strong and weak 
responders in junior and senior elite athletics–A matched-pairs analysis. 
J Sports Sci. 36(19):2256–2264. doi:10.1080/02640414.2018.1449089.

Güllich A. 2019. “Macro-structure” of developmental participation histories 
and “micro-structure” of practice of German female world-class and 
national-class football players. J Sports Sci. 37(12):1347–1355. 
doi:10.1080/02640414.2018.1558744.

Güllich A, Cronauer R, Diehl J, Gard L, Miller C. 2020a. Coach-assessed skill 
learning progress of youth soccer players correlates with earlier child
hood practice in other sports. Int J Sports Sci Coach. 15(3):285–296. 
doi:10.1177/1747954120912351.

Güllich A, Emrich E. 2014. Considering long-term sustainability in the devel
opment of world-class success. Eur J Sport Sci. 14(sup1):383–397. 
doi:10.1080/17461391.2012.706320.

Güllich A, Faß L, Gies C, Wald V. 2020b. On the empirical substantiation of 
the definition of “Deliberate practice” (Ericsson et al., 1993) and 
“Deliberate Play” (Côté et al., 2007) in Youth Athletes. JoE. 3(1): 1–19.

Haugaasen M, Toering TT, Jordet G. 2014. From childhood to senior profes
sional football: a multi-level approach to elite youth football players’ 
engagement in football-specific activities. Psychol Sport Exerc. 15 
(4):336–344. doi:10.1016/j.psychsport.2014.02.007.

Helsen WF, Starkes JL, Hodges NJ. 1998. Team sports and the theory of deliber
ate practice. J Sport Exerc Psychol. 20(1):12–34. doi:10.1123/jsep.20.1.12.

Hendry DT, Crocker PR, Williams AM, Hodges NJ. 2019a. Tracking and 
comparing self-determined motivation in elite youth soccer: influence 
of developmental activities, age, and skill. Front Psychol. 10(304):1–10. 
doi:10.3389/fpsyg.2019.00304.

Hendry DT, Hodges NJ. 2018. Early majority engagement pathway best 
defines transitions from youth to adult elite men’s soccer in the UK: 
a three time-point retrospective and prospective study. Psychol Sport 
Exerc. 36:81–89. doi:10.1016/j.psychsport.2018.01.009.

Hendry DT, Hodges NJ. 2019. Pathways to expert performance in soccer. 
JoE. 2(1):1–13.

Hendry DT, Williams AM, Ford PR, Hodges NJ. 2019b. Developmental activ
ities and perceptions of challenge for national and varsity women soccer 
players in Canada. Psychol Sport Exerc. 43:210–218. doi:10.1016/j. 
psychsport.2019.02.008.

Hopwood MJ. 2015. Issues in the collection of athlete training histories. In: 
Baker J, Farrow D, editors. Routledge handbook of sports expertise. 
New York (NY): Routledge; p. 156–165.

Hornig M, Aust F, Güllich A. 2016. Practice and play in the development of 
German top-level professional football players. Eur J Sport Sci. 16 
(1):96–105. doi:10.1080/17461391.2014.982204.

Jayanthi N, Pinkham C, Dugas L, Patrick B, LaBella C. 2013. Sports specialisa
tion in young athletes: evidence-based recommendations. Sports 
Health. 5(3):251–257. doi:10.1177/1941738112464626.

Johnson M, Tenenbaum G, Edmonds WA. 2006. Adaptation to physically 
and emotionally demanding conditions: the role of deliberate practice. 
High Ability Studies. 17(1):117–136. doi:10.1080/13598130600947184.

Memmert D, Baker J, Bertsch C. 2010. Play and practice in the development 
of sport-specific creativity in team ball sports. High Ability Studies. 21 
(1):3–18. doi:10.1080/13598139.2010.488083.

Moesch K, Elbe AM, Hauge ML, Wikman JM. 2011. Late specialization: the key to 
success in centimetres, grams, or seconds (cgs) sports. Scand J Med Sci 
Sports. 21(6):e282–e290. doi:10.1111/j.1600-0838.2010.01280.x.

Rees T, Hardy L, Güllich A, Abernethy B, Côté J, Woodman T, Montgomery H, 
Laing S, Warr C. 2016. The great British medallists project: a review of 
current knowledge on the development of the world’s best sporting 
talent. Sports Medicine. 46(8):1041–1058.

Roca A, Williams AM, Ford PR. 2012. Developmental activities and the acquisi
tion of superior anticipation and decision making in soccer players. J Sports 
Sci. 30(15):1643–1652. doi:10.1080/02640414.2012.701761.

Ronbeck NF, Dunnagan T, Stewart C 2009. Early specialization in elite 
Nordic racers: fact or fiction. [accessed 2021 Apr 30] https://www.coache 
sinfo.com 

Rothwell M, Stone JA, Davids K, Wright C. 2017. Development of expertise 
in elite and sub-elite British rugby league players: a comparison of 
practice experiences. Eur J Sport Sci. 17(10):1252–1260. doi:10.1080/ 
17461391.2017.1380708.

Rugby Football League. 2019. RFL player pathway handbook [Online]. 
[accessed 2021 Jan 31] https://www.rugby-league.com 

Soberlak P, Côté J. 2003. The developmental activities of elite ice hockey 
players. J Appl Sport Psychol. 15(1):41–49. doi:10.1080/ 
10413200305401.

Thomas A, Güllich A. 2019. Childhood practice and play as determinants of 
adolescent intrinsic and extrinsic motivation among elite youth athletes. 
Eur J Sport Sci. 19(8):1120–1129. doi:10.1080/17461391.2019.1597170.

Till K, Cobley S, Morley D, O’Hara J, Chapman C, Cooke C. 2016. The 
influence of age, playing position, anthropometry and fitness on career 
attainment outcomes in rugby league. J Sports Sci. 34(13):1240–1245. 
doi:10.1080/02640414.2015.1105380.

Till K, Cobley S, Wattie N, O’hara J, Cooke C, Chapman C. 2010. The 
prevalence, influential factors and mechanisms of relative age effects 
in UK Rugby League. Scand J Med Sci Sports. 20(2):320–329. doi:10.1111/ 
j.1600-0838.2009.00884.x.

Till K, Morley D, O’Hara J, Jones BL, Chapman C, Beggs CB, Cobley S, 
Cobley S. 2017. A retrospective longitudinal analysis of anthropometric 
and physical qualities that associate with adult career attainment in 
junior rugby league players. J Sports Sci Med. 20(11):1029–1033. 
doi:10.1016/j.jsams.2017.03.018.

Ward P, Hodges NJ, Starkes JL, Williams MA. 2007. The road to excellence: 
deliberate practice and the development of expertise. High Ability 
Studies. 18(2):119–153. doi:10.1080/13598130701709715.

388 M. ANDREW ET AL.

https://doi.org/10.1080/02640414.2012.701762
https://doi.org/10.1080/02640414.2020.1789384
https://doi.org/10.1123/jsep.32.5.638
https://doi.org/10.1080/13598130902860721
https://doi.org/10.1080/13598130902860721
https://doi.org/10.1016/j.psychsport.2011.09.004
https://doi.org/10.1080/17461391.2013.858371
https://doi.org/10.1080/17461391.2013.858371
https://doi.org/10.1080/17461391.2014.905983
https://doi.org/10.1080/02640414.2016.1265662
https://doi.org/10.1080/02640414.2018.1449089
https://doi.org/10.1080/02640414.2018.1558744
https://doi.org/10.1177/1747954120912351
https://doi.org/10.1080/17461391.2012.706320
https://doi.org/10.1016/j.psychsport.2014.02.007
https://doi.org/10.1123/jsep.20.1.12
https://doi.org/10.3389/fpsyg.2019.00304
https://doi.org/10.1016/j.psychsport.2018.01.009
https://doi.org/10.1016/j.psychsport.2019.02.008
https://doi.org/10.1016/j.psychsport.2019.02.008
https://doi.org/10.1080/17461391.2014.982204
https://doi.org/10.1177/1941738112464626
https://doi.org/10.1080/13598130600947184
https://doi.org/10.1080/13598139.2010.488083
https://doi.org/10.1111/j.1600-0838.2010.01280.x
https://doi.org/10.1080/02640414.2012.701761
https://www.coachesinfo.com
https://www.coachesinfo.com
https://doi.org/10.1080/17461391.2017.1380708
https://doi.org/10.1080/17461391.2017.1380708
https://www.rugby-league.com
https://doi.org/10.1080/10413200305401
https://doi.org/10.1080/10413200305401
https://doi.org/10.1080/17461391.2019.1597170
https://doi.org/10.1080/02640414.2015.1105380
https://doi.org/10.1111/j.1600-0838.2009.00884.x
https://doi.org/10.1111/j.1600-0838.2009.00884.x
https://doi.org/10.1016/j.jsams.2017.03.018
https://doi.org/10.1080/13598130701709715

	Abstract
	Introduction
	Materials and methods
	Participants
	Questionnaire
	Procedure
	Data analysis

	Results
	Milestones
	Rugby league activities
	Engagement in other sports

	Discussion
	Disclosure statement
	Funding
	ORCID
	Data availability
	References

