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ABSTRACT

Objectives Effective tackle technique is associated with
reduced injury risks and improved performance in contact.
Injury prevention programmes aim to provide players with
knowledge of effective technique. However, little is known
of the impact of this knowledge on a player’s technique in
the tackle. This study aimed to determine the association
between knowledge of proper tackle technique and tackle
technique proficiency in training.

Methods Fifty-three rugby union players participated

in a tackle contact drill and, thereafter, completed a
questionnaire. The drill was filmed, and the players’

tackle and ball-carry technique were assessed using
standardised technical proficiency. In the questionnaire, the
players were asked to rate the importance of each tackle
and ball-carry technique on a 5-point Likert scale, for

both injury prevention and performance tackle outcomes.
Linear regression was performed to assess the relationship
between the knowledge of the importance of proper tackle
technique and tackle technique proficiency during the drill.
Results No association was found between players’
knowledge of the importance of proper technique and
tackle contact technique in training for both injury
prevention and performance.

Conclusion The lack of association between players’
knowledge and actual tackle contact technique reveals
the gap between the knowledge of safe and effective
techniques and the knowledge of how to execute the said
techniques.

INTRODUCTION

In rugby union, the tackle is the most
frequently occurring contact event and
carries the greatest risk of causing injury.'™
For example, in youth rugby union, a tackle-
related injury occurs every 37 playing hours.*
One of the major risk factors for sports inju-
ries is technique.” For the tackle specifically,
technique has been shown to reduce the risk
of injury for both the ball carrier and the
tackler.*® Proper technique has similarly been
shown to increase the likelihood of success in
the tackle.”® As such, national injury preven-
tion programmes aim to provide coaches,
trainers and players with knowledge of proper
tackle technique.” For injury prevention
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» High awareness of importance of tackle and ball-
carry technique to reduce tackle-related injuries in
academy rugby players.

» High awareness of importance of tackle and ball-
carry technique to win the tackle contest in academy
rugby players.

» The players’ awareness of safe and effective tech-
nique did not relate to their technique proficiency in
a contact training drill.

strategies like these to work, the performance
benefits of proper technique in the tackle
are also advocated.'” For example, ‘safe tech-
nique is also effective technique’.'" '

Knowledge of technical skill can be
described as either declarative or proce-
dural.” Declarative knowledge refers to
knowledge that is factual.”” It emphasises
what to do to perform a skill.'"* Procedural
knowledge refers to the knowledge of how
to perform a skill."”” '* Acquiring declarative
knowledge is often described as the first stage
of learning."”” This knowledge can then be
developed into procedural knowledge."® For
example, when learning to drive a car, the first
step is to learn the actions for operating a car
(declarative knowledge). Through practising
these actions over multiple occasions, the
processes (using the clutch, checking mirrors
and so on) are internalised until they become
habitual and can be performed without
thinking about the instructions (procedural
knowledge)."”

The knowledge provided through the
injury prevention programmes to rugby
union stakeholders (coaches, trainers and
players) can be described as declarative.
Rugby union stakeholders are provided
with technical instructions on how to tackle
in a safe and effective manner."" Training
is the environment where athletes prepare
for the demands of competition; therefore,
these technical instructions are focused on
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developing players’ procedural knowledge of proper
technique during training. In South Africa for example,
the dissemination of declarative knowledge to rugby
union stakeholders seems to be effective, as both players
and coaches have reported a high level of awareness of
the importance of proper technique to improve perfor-
mance and reduce injury risks."”"® However, whether
declarative knowledge has an impact on players’ actions
in the tackle contest, in training or matches, is yet to be
investigated. Therefore, the purpose of this study was
to describe the relationship between knowledge and
behaviours in the tackle contest, by comparing players’
knowledge of the importance of tackle technique with
their tackle technique proficiency, in a tackle training
drill.

METHODS

Participants

Fifty-three South African academy-level male rugby
union players participated in this study (25 forwards and
28 backline players). All the players were free from injury
and had played rugby union for at least one calendar year.
All procedures were approved by the designated universi-
ty’s human research ethics committee (HREC778,/2017),
and informed consent was obtained from the players
prior to them taking part in the study.

Study design

A cross-sectional design was used to compare rugby union
players’ knowledge of the importance of technique for
injury prevention and performance in the tackle and
their tackle technique proficiency. The players’ profi-
ciency in tackle and ball-carry technique were recorded
in a two-on-two contact drill and assessed retrospec-
tively using standardised tackle and ball-carry technical
criteria.*® " The tackle drill was designed to have a high
degree of ecological validity and representativeness. That
is, it should provide athletes with relevant affordances and
perception-couplings, facilitate the integration of motor
processes (ie, techniques) with perceptual-cognitive
components (decision-making and tactical awareness),
and have action fidelity (the skills and actions performed
in training should be able to easily transfer to competi-
tion).*”*' To meet these criteria, the drill included a phase
of play before the tackle. It was performed in the corner
of a rugby field at the point where the touch-line and the
try-line meets, with the ball carrier aiming to score the
try and the tackler aiming to prevent the try from being
scored. Furthermore, studies using this tackle drill have
shown encouraging construct validity by differentiating
between levels of play**** and have been associated with
match performance outcomes.” >’

Players’ knowledge on the tackle were measured
through a tackle questionnaire. The questionnaire
required the players to rate the importance of each tackle
and ball-carry technical criterion (on the standardised
technical criteria lists) for performance and injury
prevention using a 5-point Likert scale.

Technique assessment

The two-on-two contact training drill was used to assess
the tackle proficiency of the players. Before testing, the
players were warmed up and familiarised with the drill.
The drill has been described in detail elsewhere.?* In brief,
the drill started with a simulated ruck, where the ball was
passed, via the first attacker, to the ball carrier. The ball
carrier then advanced the ball forward in the direction
of the tackler. The ball carrier was instructed to ‘score
the try’ and the tackler to prevent the ball carrier from
scoring the try using safe and effective tackle technique.
The first defender and the first attacker were instructed
not to assist in the tackle, but, after the completion of
the tackle, to form a ruck. The drill was performed in
the corner of a rugby union field. The drill was filmed,
and the players’ proficiency in tackle and ball-carry tech-
nique proficiency were assessed retrospectively using
standardised tackle and ball-carry technical criteria.* ® 1Y
The footage of the ruck was not analysed in this study.
The first author (SdH) recorded and analysed all the
tackle events. The players were awarded 1 point for each
criterion they performed and 0 point if they failed to
perform the criterion. The number of criteria performed
were totalled to provide a score (arbitrary units) for each
tackle and ball-carry.?* * Each player performed four
tackles and four ball-carries, with the players rotating
between roles in the drill. The total scores were averaged
to calculate the tackle proficiency and ball-carry profi-
ciency score for each player.

Questionnaire

After completing the contact drill, the players were sent
an electronic questionnaire on their knowledge on the
tackle situation. The questionnaire, modelled on previous
research,'®'® 21 2 consisted of 10 questions related to
training and 5 questions related to matches. Questions
related to importance and behaviours consisted of a ques-
tion and a 5-point ordinal Likert scale. Importance of an
item was rated on the following scale: (1) not important
at all, (2) mot too important, (3) undecided, (4) somewhat
important, (5) very important.30 The quantity of behaviours
was rated on a scale of (1) not at all, (2) a little, (3) a
Sfair amount, (4) much, (5) very much.> If a player was not
familiar with any of the techniques listed in questions 6
and 7, they had the option of answering not familiar (NF).
The questionnaire was developed on Google Forms
(online supplemental appendix 1). Only the responses to
questions 6 and 7—where players ranked the importance
of tackle or ball-carry technique for winning the contest
and preventing injuries—were analysed in this study. The
Likert scale responses to these questions (1-5) were aver-
aged to provide an overall score for how important the
player found tackle technique or ball-carry technique for
performance and injury prevention (no players selected
NF as a response).

Public involvement in research
The public was not involved in the design of this study.
However, in previous studies, a panel of rugby coaches,
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sports scientists and rugby administrators were consulted
for the development of the questionnaire'” and the stan-
dardised technical criteria used in this study.’

Statistical analysis

A Spearman’s rank correlation analysis was done to
assess the effect of the overall scores for the importance
of technique for performance and injury prevention
on the technique proficiency scores, given the ordinal
nature of the questionnaire data. The analysis was
performed between the questionnaire responses and
technique proficiency assessment scores for each indi-
vidual technique and the overall scores, for tackling and
ball-carrying. The level of significance was set at p<0.05.
STATA V.13.0 (StataCorp LP, USA) was used for all statis-
tical analyses. Data are reported as means and 95% CI,
and Spearman’s rank correlation coefficient (r).

Reliability

To assess the intra-rater reliability of the analyst, five
randomly selected players’ tackles and ball-carries
were analysed on two separate occasions. To assess the
interrater reliability of the analyses, a second analyst,
experienced with the criteria, assessed the same five
players’ tackles and ball-carries. Intra-rater and inter-rater
reliability were calculated using the interclass correlation
coefficient (ICC) and the typical error of measurement
(TEM).* ! The ICCs for both the intra-rater and the
inter-rater tackle and ball-carry assessments were 1.0. The
TEM:s for the intra-rater tackle and ball-carry assessments
were 0.7 and 0.5 arbitrary units (AU), respectively, and
for the inter-rater, TEMs were 0.6 and 0.6, respectively.

RESULTS

Total technique scores

The mean technical proficiency scores were 8.9 out of
16 AU (95% CI 8.5 to 9.3) and 9.3 out of 14 (95% CI
8.9 to 9.7) for tackling and ball-carrying, respectively.
Ninety-six percent of players (n=b1/53) rated the impor-
tance of tackle technique to prevent injuries as somewhat
important—very important. Similarly, 94% (n=50/53) rated
the importance of tackle technique to win the tackle
contest as somewhat important to very important. For the ball
carrier, 91% (n=48/53) of players rated the importance
of technique to prevent injuries as somewhat important—very
important, and 92% (n=49/53) rated the importance of
technique to win the tackle contest as somewhat importani—
very important. There was no significant relationship
between a player’s attitudes towards tackle or ball-carry
technique for injury prevention and performance and his
tackle or ball-carry technical proficiency score (figure 1).

Specific technique scores

The mean scores of the rated importance for each of
the tackle and ball-carry techniques for injury preven-
tion and performance were above 4 (somewhat important)
(mean+95% CI range: 4.1+0.2-4.9+0.1) except for the
importance of the ball-carry technique side-on into contact
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Figure 1 The relationship between tackler and ball-carrier
technical proficiency scores, and the subjective importance
of technique to prevent injury and to win the tackle contest.
Lines represent line of best fit.

for injury prevention, which had a mean score of 3.9+0.2
(undecided—somewhat important). For each individual
tackle and ball-carry technique, the rated importance of
each technique for injury prevention or performance was
not related to a player executing the technique in the
assessment (rs range: —0.4 to 0.3).

DISCUSSION

Declarative awareness of safe and effective technique did not
translate to execution of safe and effective technique

The purpose of this study was to determine the associ-
ation between players’ knowledge and attitudes towards
safe and effective technique and their tackle and ball-
carry technique execution. We found a high level of
awareness among the players for the importance of tech-
nique to improve tackle performance and reduce tackle
injury risks. This work supports previous research'®™"®
and highlights the effectiveness of a national injury
prevention programme on increasing coaches’ and
players’ knowledge of the importance of proper tackle
technique. However, the knowledge of the importance
of tackle and ball-carry technique did not translate to
their tackle and ball-carry technique proficiency scores,
respectively. This brings into question the effectiveness
of this strategy alone on improving players’ tackle tech-
nique. A similar question was raised in a systematic review
of educational programmes to prevent concussions in
rugby union.” The review concluded that although
educational programmes were effective in disseminating
information to rugby union stakeholders, scant evidence
was found on the education actually changing player
behaviour towards concussion.” Therefore, although
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disseminating educational material on safe and effective
technique is adequate in improving declarative knowl-
edge, it may not be sufficient on its own to reduce the
tackle injury burden in rugby union.

Gap between declarative and procedural knowledge may be
the result of insufficient contact technique training

The gap between players’ declarative knowledge of
proper tackle technique and their procedural knowledge
of how to execute proper tackle techniques (reflected
in their technical proficiency scores) is similar to a gap
found in coaches’ tackle knowledge and behaviours.'®
In this study, coaches rated safe and effective technique
as utmost important; however, this knowledge did not
reflect on the amount of time they spent coaching tackle
technique in training.'"® Another study on the training
volume of English professional rugby union over 11
seasons showed that only 24 min per player per week (out
of an average of 6hours 48 min per player per week of
training) was spent in full contact sessions.” The amount
of time spent training the tackle, and the lack of asso-
ciation between knowledge of technique and actual
technique found in this study, raises the question of
whether the time spent on contact training is sufficient
to allow players’ declarative knowledge on safe and effec-
tive tackle technique to become procedural knowledge.
One of the reasons given for the discrepancy between
coaches’ knowledge of the importance of technique and
their training of tackle technique was that they did not
feel confident in their ability to coach tackle technique.'®
As a result, any full contact training sessions are likely to
be less structured rather than technique focused. The
dynamic environment of unstructured contact sessions
exposes players to greater injury risks.”> Consequently,
to protect their players, coaches may reduce the amount
of time spent in full contact session, resulting in players
not fully developing the technical components of their
contact skills. Therefore, strategies that provide frame-
works to equip players and coaches on how to train tackle
technique safely may be more effective to improve tackle
technique.™*

Tackle technique training framework

Strategies to develop tackle technique safely have been
proposed. Hendricks and colleagues developed a 5-week
tackle technique training framework.” The framework
draws from skill acquisition and development literature,
and outlines how to progressively develop tackle tech-
nique proficiency through altering the conditions and
coaching style of the sessions.” Although more research
is required to assess the efficacy of the tackle technique
training programme, it serves as a potential tool to trans-
late declarative knowledge to procedural knowledge,
and ultimately improve tackle technique in training and
matches.

Limitations and future research recommendations
This study sets out to describe the relationship between
the knowledge of the importance of contact technique

and contact technique proficiency. However, as most of
the players in this study (over 90%) reported both tackle
and ball-carry technique to be important to improve
performance and reduce injuries, the knowledge of
players regarding the importance of tackle technique in
this study was somewhat homogeneous. Therefore, rather
than the relationship between ranges of tackle technique
knowledge and proficiency, the results of this study may
reflect the variance of tackle technique in players with a
high level of knowledge of the importance of tackle tech-
nique. Further research may be warranted to describe the
relationship between players with varying levels of knowl-
edge and technique proficiency. However, as continuing
endeavours ensue to improve the declarative knowledge
of safe and effective technique in rugby union players,
recruitment for such a study may be challenging. Also, it
may be of interest to know players’ perceptions of whether
they are applying their tackle knowledge in training and
matches. Although the tackle drill was designed to have a
high degree of ecological validity and representativeness
(phase before tackle, instructions to score or prevent the
try, using rugby field demarcations), we acknowledge
that the drill is only a simulated scenario of a match. With
that said, the technical proficiency scores in the current
drill are comparable with the scores recorded in matches.
Burger et al,* using the same criteria, reported technical
proficiency scores in elite U18 matches of 9.3 and 9.0 for
the tackler and ball carrier, respectively. In comparison,
the players in this cohort scored 8.9 and 9.3 for tackling
and ball-carrying technique, respectively. This compar-
ison highlights a potential avenue of research, that is,
determining the relationship between the technique
proficiency in training and in matches.

CONCLUSION

This is the first study to compare players’ knowledge of
the importance of proper tackle technique for injury
prevention and performance with their tackle and ball-
carry technique proficiency. Although there was a high
level of awareness of the importance of technique to
improve performance and promote safety, their knowl-
edge was not related to their technique proficiency. The
findings reveal a gap between players’ knowledge of the
importance of proper tackle technique and their execu-
tion of proper tackle technique,and support the need for
contact skill training programmes in rugby union.
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